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DESIGNED FOR EDUCATIONAL USE 

CONNECTS DIRECTLY TO APPLE SERIAL INTERFACE 

APPLE BASIC CARDS GIVE EASE OF PROGRAMMING 

NO SOFTWARE REQUIRED - UTILIZES BUILT-IN MICROPROCESSOR A FIRMWARE 
RESIDENT SOI TWARE FOR APPLESOFT COMMANDS, MULTI CHOICE QUESTIONS & 
"RAW DATA" 

CAN BE LOCATED AWAY FROM APPLE FOR REMOTE JOB ENTRY 
DIRECT CONNECTION TO PRIN )R OTHER OUTPUT DEVICE 
EXECUTIVE SOFTWARE ON DISK GIVES HARD COPY LISTING & RUN OF PROGRAM 
ENTERED 
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HIGH SPEED 

RUGGED CONSTRUCTION 
HIGH RELIABILITY 
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Copyright Notice 
All materia! contained within 
Auttruhon Panonal Corrputer 
is protected by the 
Commonwealth Copyright Act 
1968. No inatctul may be 
reproduced in part or whole 
without written consent from 
the copyright holders. 

AK welcome* all unsolicited 
material (written, photographic 
&. illustrative) and although no 
guarantee can be given at to its 
safe return, reasonable care and 
attention will be exercised. 

Guidelines for Contributors 
APC welcomes articles of 
interest Don’t be put of! 
if your style of writing u 
“under developed’* . true 
worth liet tn the content, 
and shaping features comes 
naturally tout' Manuscripts 
should not exceed 3,000 words 
and authors are asked to use 
triple spiced lines with a wide 
left hand margin.dugrams, 
listings and/or photographs 
should be im '.uded wherever 
possible. Please enclose a 
stamped, sell addressed 
envelope if you would like 
your article returned. 

Because of the toiegoing. It 
is necessary to add that the 
views expressed in articles wc 
publish are not necesurtly those 
ol A mt rat tan Portora / 
Computer. Overall, however, 
the maga/inr will try to 
represent a balanced, though 
independent viewpoint finally, 
before submitting an article, 
please check it through 
thoroughly for legibility and 
accuracy. 

Subscription Rates: 

Australia $24 00 for 1 2 ivsuei. 
New Zealand 530.00 for 12 
issues (surface mail) Prices 
include postace ar c pacLing. 
Supplies to specialist shops can 
i c arrai g 1 neg tiati a 
direct With the publishers 
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We arc legal agents (or Taranto. Apparat. Acorn. Mumford. Shrayer Archbold. Instant Software. Personal Software, Adventure International f 
son. Cottage (U S A ), H»yd«r. Bu rw my other fine firms. We e'wav» try to stock the Dost lines of each manufacturer ana o 

full replacement service or nny pm grammes nought from s that become t s.jlty or dangged. 

Due to extensive contectt in the U.S A.. we can mport any tem for you. Iron any manufacturer (from Sb to SI0.0001. Let us have V • won ei The 
cost to you will be most matonab e Leafing lay by or t -edit can b so be arrar jn<l 

IMPROVE TRS-80 PERFORMANCE WITH NEW DOS* 

INTRODUCTORY SPECIAL 

NEW DOS* and’he ve-v Bevl of Apparel's disk utility program S99 a $250 v» n*> 40 Tick •.*'%< on S110 (NEW DOS 35 $49 NEW DOS 40 S6C 


HARDWARE 

3 speed modification — a very simple -itj 
only 4 connections, easily reversible $29.95 

blank computer cassettes 
leediess guaranteed no dropout Si.80 

5 »a.80 to sir. oo too sioooo 

Reverse v.aeo.S31.00 

Arcnboid seeed up $35.00 

C iei.tr lc Pencil L case kit with 
Instructions . .... $18.00 

Modem "CAT" $195.00 

Oreen Screen ..$15.00 

SOFTWARE 

Sargon 1 . .... $75.00 

Sargon (version 31 . . . $37.50 

f.' crochess ’still tne oest *«"e' 

Level 1 and Level 7 4K $74.00 

Golf and CfOSSOut "7 programmes" . . Si0.00 

Game flayi-g with Baric “T«s Appir Pat” 

Tepe 1, Tape 7. Tape 3 (each) $13.50 

Santa Parana "Become the Mule' of a 
Med eva City" 

Graphic* TRS 10 L I and 7 $10.00 

General Maine r» at cs 

TRS 80 LI and L2 Apple 2 $12.50 

Space Trek 'V "Trade or Wage War" $9.00 

Oil Tycoon. . . $9.00 

Packer $29.95 

in >■ .11 i $17.4 

i . reader "Sound” $14.00 

Stock Market .... . . SI2.00 

i , Man List) . 

Complex Matrix Maths MLT I I- 1. 80 

1 or 2 — Apple 7.$12.50 

Checker King. . . $77.00 

Plight $10.00 

Airman P><ot.$10.00 

Utility 1 ano 7 feecn) $10.00 


$10.00 

$12.50 
$9.00 
$9.00 
$29.95 
$17.40 
$14.00 
$12.00 
s ■ o a 


. . $12.50 

. . $27.00 

. . $ 10.00 
. . $ 10.00 
(each) $10.00 


Backgammon , Ke-o . . $10.00 

Teacner $12.00 

Ham Package . ... $10.00 

A/lmuth I Incar.$14.00 

Music Tutor.$12.00 

Star Trek "Acorn” , $12.00 

Bandlto $12.00 

German "Olsk” ... . $23.00 

French .... . $73.00 

I tal>4i< .... . . $23.00 

CCA DMS "disk 32*" . . $95.00 

Stimulating s mutations $71.00 

Electric Paint arum . . 

Time Tr*k "W/S0un<J" . . .$71.00 

Level 3 Basic . $57.00 

Typing Tutor.$17.00 

Editor / Asse—bier . $34.00 

Adventure "Original 37K” $35.00 

•i an .$102.00 

Spooler $21.00 

mu MATH . . . $77.00 

Basic Compiler. . . .$202.00 

Taioen $12.00 

Alien Invasion . ... $14.00 

System Savers ... . $17.40 

Atgrm •Terminal". . . $35.00 

P-inl to L Prmt etc . 19.00 

Structured Basic Translator . $35.00 

Cassette Label Maker ... $16.00 
Disassembler . . $19.95 

Engineering titans Analysis . $15.00 
Bv ccs Construction Leagr- 
32K with 3 disks 

Investment Analys s itelr 

Cassette ...... $15.00 

Olsk . ... $70.00 

A' ateur Had o iearr Direction - Inner 

Cassette .$14.00 

i Index $19.95 

li .unci'. System complete ever p* nt: 

ts own invoice form" . . . .$210.00 


510.00 

$37.50 


Cnbbage / Checkers ..... $12.50 

Chess .$12.50 

Star T »ek 7 $10.00 

Cash Journa' "Interacts wiin ta-anti 
General Ledger".$50.00 

PROGRAMMING AIDS 

Combination Codmg/CRT forms 
In 50's 2 pads .... . SS.S0 

1 low Chert snnets 280mm ■ 406mrn 

in 50‘s - 2 pacs.$10.00 

Giant video Olsp'ay pads 5 pads . $ 17,50 

SUNDRIES 

Diskettes "Scotch" 5*-s.s. . I $7.00 

T -e Bet! . m'' • isk , >u' Jala 10 1 • .0 00 

with cheaper dii-s 100 fu> $550.00 

House brand 1 $5.00 10 $45.00 

Combmetlo rj r .L album ami 1 , in . • ,9*. 

Binders for CU Action .... $6.50 

B nders *or Amateur Padlo Action . . $6.50 

MODIFICATIONS 

1 nstai ations sens keyooarc by Comet. I pec etc. 
Lower Case (electric pencil, scrips!), $40.00 


16K upgrade -It (Memory) 
installation of Memory 
instaTatlon of Reverse Video 
1' iteration of speed Up Board 

TRS-80 BUSINESS SYSTEMS 
(Model 1 Level 2 Osborne) 
Genera Ledger 
Accounts Payable 
Accounts Receivable 
Invoicing end Inventory 


$8 5.00 
$ 20.00 
$45.00 
545.00 


S99.00 each 

on DISKETTE 


DEFOREST SOFTWARE 


QUALITY QSLPTY. LTD. 

26 Station Street Nunewadirtg Vic Australia 1031 877 6946 

Host included at no cha-go, • av.e.e* we suggest certH cation 
or reglit* vtlon 
1 rede Enquiries welcome 


TRS-80 SOLUTION 


THE TRS80 MODEL II PROGRAMS 
General Ledger/Cath Journal • 1 a* u 10 000 nans*rlort 

on 500 different ueer defined accounts It 11840# track Of theft 
by Tiont'' Quarter and v«a r — a«es CO~nnrisons to the pric- 
yea- and does tapertfnvitaliratJon 

Accounts PevableiPurchase Order fle-ieia-.es the p. chase 
orde* an,- post* the Item to pavarMs when the goon* are re 
caved nvotce-lln-ed. it calculates a d print* a 1 

apt»r ledger report* and nk* fully to the general ledger 
Accounts Receivable/In voicing: --apt tie • o* birr : s-i 
urfc led nvo'.ss, ouei and closed -ten s. aging and service 
he’3 a • ' '.1 la?.on 1* prints ttatemann lir»* to the genera 
ledger, end ran work withm either an invoice In >k od or bei 
ance-foru.a'd accounting system 

Pay mil/Job Costing cn- putee r« 1 le» uvertime .11 i>te< • 
wont pa? keep* employee ti figures taxes and deduction* 
print* check* ournel, 941 A and W 2 *0»rm. and nrea*» out 
individua 1 job costs 

Thru? Mod#! II programs an* completely cusromta 'orea 
which cm plaint thrr $249 95 price deiorv well tend you a 
disk, you hart fo hll out s seta id questionnaire f/'#f t#>‘t 
ut your pro eta butmnt requiremrnfj Then we sand you the 
ditk. all the instructions you need. 


City /’Stare /Postcode . 


1 

I 

I 


SPECIAL! SUPER NEW DOS/80" now ava able $149.00 


Tdi80 s a recste-ad T >ade Viik f the Tandy C o'Doutton ». (1 product* 
advertised are n no may connected with or guaranteed by the anay 
Corporation 


‘' ease send me the cu«tom questionnaire* for the follow 
"8 5249,95 Model II Program*. 

□ General Ledger Ca*" Journal 

(_Account* I’ayeC o/Purcha»« Order 

□ Payroll/Job Costing 

L Account* Race 1 rablw invoicing 
□ Please tend me information on the TRS-8C Model I 
urogram* at $U‘J l J(> each 


Company name 


S V P ASS THE KF-f-OARD 


NO A M MUL • NLCCSSAR V 

READY TO PLUG IN MBBjXSfM 

I >4' ’•* • 

AND DEMONSTRATION 
PROORAV PROVIDED 

TRS 80 PEN Includes 

Demo Game Caoatle $19.00. Kit Form — S14 00 


IN II RACT WIT i" tm 
SCREEN D’RfcCTLv 


Your name 


APPLICATIONS 


o Education 
o Business 

o Game* 

o Home 


AOVENTURIS 

t 8 on Tape $16,00eo< h. 1 o DISK $19 00 
2 jn DISK $29.00. 3 on DISK $39.00 


LIGHT PEN trs so 

LEVEL II 
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Beware the 
Japanese 

Watch fur new computers 
lxum Japan We just saw an 
item produced by the 
Nippon Electric Company 
that combined in a small 
keyboard-cabinet a coin- 
putcr wit) I6KRAM, 
Microsoft BASIC, colour 
graphics, disc con I roller 
cassette interlace, and 
motor control for $750 US. 
for another $750. NEC sells 
at dour monitor (that's 
m nit r. not TV) whicl wil 
handle the high resolution 
graphics and an 80 character 
display 

Console configuration 
can be set in BASIC, and 
there arc "Motor" 
command-; to control 
external devices through 
the connector at the back of 
die unit. NEC is not 
planning to market this 
model abroad, however. It’s 
holding back in favour of a 
better, cheaper model to be 
introduced soon 

Moving Up 

B S. Microcomp has moved 
from Burwood tothe bright 

. .i 

Melbourne (4th floor), on 
flic strength of their 
Commodore Microcomputer 

They have flic following 
disc based software usable or 
the Commodore CBM S\ stem. 

The WordPro 111 word- 
proccvtor offers instant 
editing, global search and 
replace, document retention 
up to : 70 pages, etc. etc 

The COM BIS System eon 
store 10 sub-records in each 
record and t>50 records pei 
disc. Info can be extracted 
from any combination of 
sub-records and can be 
directly used by WordPro 111. 

Australian designed, the 
(ieneral/Crcdit ms; Debtors 
I-edge: can handle oodles of 
transactions, produces all 
the standard reports and 
allows for random enquiries 

B.S Microcomp also sells 
games software from 
Commodore's "Arcade" 
senes They all include 
sound effects for use with a 
loudspeaker unit Aw , Beryl, 
It's not the same without 
the noises! 

Tel. 614 1433,614 1551 

IPS-100 

Ihe Information Processing 
System 100 uses a 10 slot 
S100 bus for standardisation 
so you can adapt it to 
other products With an 


8085 processor board, quad 
density dual floppy discs, 

3 2K R AM and two indep¬ 
endent RS-232 I/O ports 
it's only 12” wide and can 
accommodate up to four 
users on uninterrupted time 
sharing. The Micropolls 
operating system, editor, 
assembler and extended 
BASIC arc included Other 
packages are available. 

At 53.750(tax ex.). U 
the IPS 100 is what you 
wan t ci mlac t Mic ruproceisot 
Applications, Masked's 
IItlf Road. Selby. Vic., 

Tel. (03) 754 5108 or 
A H 21 I H4H4 


Micro 

Conference 

The National Microcomputer 
( inference nr. Pci:, nal 
Computing in the Eighties 
will be icld at the AtT 1 
in Canberra Running over 
three days. July 9th to 11th 
them will be tour sessions 
a day on various topics of 
software, programming 
and hard* 

Registration tee is S 25.00. 

Information from 
MICSIG- Canberra. 

P O. Box 446. 

Canberra City, \.C T. 2601. 


Relieves 

Headaches 

Disc drive head cleaners for 
the I KS 80 and flu Apple 
II arc available from 

1 i . i i N 

of i convenient mini diskette. 
- i and 

with an automating program 
i he head cleaner allows 
more reliable disc drive 
operation and wall save \ ju 
the cost of conventional 
head cleaning maintenance. 

A cleaning solution :s 
included in the price ofS20. 


Local Suppliers 

For those in the Camden 
Campbelltown area who 
don't want to journey to the 
Big Smoke for their software 
requirements. Seahorse 
Computer Sendees are just 
a local phone call away 
They are agents for 
Commodore business 
macluncs and home 


computers and supply the 
full ran?e of Commodore 
software and peripherals 
Software is also held for 
Apple. Pet. 1 KS 80. and 
Sorcerer; and Lifeboat 
Associate's professional 
software can be bought 
formatted to your needs 
They have a mail order 
service and a comprehensive 
catalogue which is available 
i il i • 

Services. P 0 Box 47 
Camden, 1 cl.(046) 366 131 

Apple Change 
of Heart 

The heart of the Apple II 
computer has been trans¬ 
planted an as ton: Ling bit 

o! surgery that has drast:. ally 
changed its character The 
standard Apple II com¬ 
puter uses the 650? micro 
and therefore cannot run 
any of the software available 
to users of systems with 
Z80 or 8080 micros (which 
have standard CP/M 
operating systems). This gap 
in flic Apple's abilities has 
nr mpteo < te of tl two 
best-known suppliers of 
computer control software 
Microsoft to produce 
a card which gives the Apple 
11 a ZKO processor. 

This unexpected rafting 
allows the Apple II to run 
the piece of software 
pr iduced by the other best 
known systems software 
company - Digital Research 
that is. the CP M opei ting 
systems. I he cost oi flic 
new processor board and two 
diskettes (with the CP, M 
software) is $349 
Microsoft BASIC. 
uk iudr I in the puck ige 
pn.eLh.is all flic icatures not 
found in Applesoft, plus 
exclusive new features added 
to take advantage of the 
Apple H’sspecial capabilities 
And adding the / SO 
software card <rsn t stop 
It \ 1 c 1 in. it \pplc 

"It allows you to use eiflier 

the 6502 nr the Z8( 
cssor whichever is needed 
to run p«i - tic li 1 ar p: 
says Microsoft, "and 
switching between the 
two processors is as easy as 

i i il 

command All the features 
that > love ityot 

Apal’e stay intact." 

The only caveat is that 
programs and data generated 
on the Apple in CP/M arc 
not transferable to the 
normal Apple It's either 
one or the other. .. never 
ho tit. 


\PT 1 
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Hard Disc 

D.D Webster Electronics 
hive introduced hard disc 
versions ot the Spectrum II 

i • i i i 

machines arc available singly 

as a hard disc 10 or 20 M/n 
unit, or incorporating any 
of ilie Spectrum II’* single 
or double floppy disc 
minicomputers Three of 
these machines are already 
in use m Victoria. 

Prices range from SI6.07' 
for a 32k Spectrum 11 Z10 
without fl vppies. to S23.I95 
for a 64k Spectrum II D20 
mine a 20 M B storage disc 
with a double sided double 
density floppy disc storing 

Contact D D. Webster 
Electronics Ptv It! at 
17 Malvern St. Bayswater, 
Vic Tel (03)729 8444 

Double Dutch 

ADE have a new two-headed 
bidirectional character 
printer calied the Qumc 
TwinTrac k. So you can now 
leave a w rd processor 
which prints text in Swahili 
to use their example, or 


Dutch, to use ours (just 
dying to use that heading), 
while simultaneously printing 
out an English translation. 
You can rrint In v. any 
colours. You can scrap 
in i 'i 
characters 

All this and more, with 
die Iwii Ira • wl I 
designed to solve complicated 

i h 11 

two independently operating 
daisy '.si eel p ml earn, 
nib ill i oi ie 
characters, with any com- 
lation it 

With two different 

ii 

characters, the printer is 
.apable ot up to 45 Chiract 
ers per second Two 
identical wheels can generate 
up to 75 characters per 
second, with a usable pnnt 
width of up to 26 3 inches 
fen- or twcivc-pitc.i or 
proportional spacing daisy 
wheels can be used. For 
■I • ' i ■ 1 

inches. 183 columns of 12 
rh.iMctcrs per in. h are 
possible. Using maximum 
width. 264 oliimns of ten 
characters pet inch, or 315 
columns at twelve characters 
per inch are possible. 


i 

African connection, or need 
multicolour printing ot text 
i . I 

subscripts, superscripts, etc., 
contact Anderson Digital 
Equipment Ptv. Ltd.. 

P C). Box 322. Mt. Waverley, 
Tel (03)543 2077; or 
Box 341, Petmant Hills, 

N.S.W Icl. (02) 848 8533. 

More from 
ADE 

ADF. also have a new lanuly 

i | It |D U 

CPS K 15. They offer four 
pen plotting under program 
control and will produce 

: i i ... g i 

paper, mylar or vellum. 

We arc told that the 
digital plotters are designed 
to provide “draftsman Tike” 
quality, in a variety of 
applications 

The CPS 14 and 15 
systems have up to 172 
firmware generated symbols, 
cue .ll.n but: •• rr.citli >t> . 
and protocol for detection 

i i 

A thumb wheel selector 

S vcsm aline up to nine times 
ic original si/e 
. Contact as above 

ADE 

yet again 

You’ve got to hand it to 
them they won’t be going 
broke from lack of publicity. 

\DL have nisi recently 
announced the introduction 
of 80 and 300 megabyte 
disc subsystems to suit am 
DEC PDP-11 system as well 
as Data General. Nova and 
1 cUpsc minicomputers 
These subsystems will 
lean) I i 

computers to access up to 
1 7l*i i 1 i 

storage in a single conflg- 
i ion With i I 

CARDS ((. onthiuous access 
reliable div vtomge) systems 
ADF. can extend storage 
I u * ::ia 

of "7.4 billion by tes ofon-line 
storage”. And up to lour 
CPU’s cart be interlaced to 
a coin:non drive through the 
use ot C ARDS. 

The SO M B rbsv stern 
w:;i sell l'o: about $25,000 
and the 100M;B for about 
S40.000. 

You know where they 
can be contacted. 

New at GFS 

GFS Electronic Imports, 
agents ' »r South West 
Technical Products Cor¬ 
poration (SWTPC). have 


SOFTWARE 

AUSTRALIA'S MOST 
COMPREHENSIVE 
CATALOGUE 

SEAHORSE 

supplies more than 
470 programmes from: 

MUSE / PROGRAMMA / MICROSOFT 
MICROSENSE / LIFEBOAT 
GEMSOFT 
for the 
APPLE 
CBM 'PET' 

TRS-80 

SORCERER 

SI.00 me. p & p refundable with order 

SEAHORSE COMPUTER SERVICES 

P.O. Box 47, Camden. N.S.W. 2570 
Old S. Rd. Razorback, N.S.W. 
Telephone: (046) 366 131 


announced the release of 
two products to supplement 
their range of SWI PC/ 
Motorola 680* based micro¬ 
computer systems. 

Firstly, a new Central 
Processor, the Model S/09, 
features a Motorola 680** 
microprocessor, and is 
supplied with 128K of 
dynamic RAM whuh is 
easily expanded to ’68 K 
It will support up to 
eight l O ports, programm¬ 
able for baud lates up to 
38.400. Both multiuser 
and niultitasking/multiusci 
operating systems are 
available, with Pascal. 

B \S1C. extended business 
BASIC, assembler, text 
editor, text processor, sort- 
merge. plus a range of 
business software. 

The price o: the S 0‘) 
is 562,000 (ind sales tax). 

I he lithe: newie froi 
SWTPC is the Model CDS-1 
“Winchester” technology 
hard disc drive ini: witf a 
capacity of 16 M/B, for 
S8,200. Sounds like a 
weapon! 

Both available from GFS 
I Icctionic Imports 
M ■ R ' 

Vic., leL (03) 873 3939 

Lisp for the 
Big Question 

Ihe words '’Artificial 
Intelligence” are e< 1 t 
too many minds with some 
vague picture of n lunatic 
scientist trying to create a 
c mputer that lives 
A man called Aaron 
ri 

: ciiefils oi artificial Intclli 
Bence much more accurately. 

1 1 
his superb book “The 
Computer Revolution in 
Philosophy” it could be said 
i : l id 

I : losoph 

and a: uftcial intelligence by 
^serving how well they 
solve the limitations of each. 
In particular, he accuses 
philosophy ot building 
theories without the barest 
»fMi i 

on. B 1 testing concepts 
M rt H 
nee one can ouickly find 
i iu 

a set of rules that express 
the concents, and from that, 
whether the rules (simulated 
on a computer) actually 
produce “behaviour” that 

i. ii 

icent behaviour 

All this is by way of 
saying that the lau 
Lisp, used by artificial 
intelligence researchers is 




eventually going to he the 
sort of tool that enables 
someone to define “sense 
ol humour” accurately, 
and freeing philosophers 
from protesting that, sure, 
they're concerned with 
the problems of real life 
| like, what do we mean by 
“real' and what is an 
empirical definition of 
"life" ' (with a^know 
ledge merits to The Hitch 
! t I ■ I 1 
And l isp is now available 
from Mictosoft, together 
with another product 
written by the Soft 
Warehouse, for nn. ms 
The package is called 
I mul .sn (microlisp) and 
costs >200, to run under 
CP/M The other package 
is a maths package. muMatl 
I at $250. 

I lie muLh.li package 
“offers all of L isp’s unique 
programming features, 
cavs Microsoft “including 
83 Lisp functions, flexible 
program control structures 
and infinite precision 
integer arithmetic in am 
dcurcd ladix from base 2 
(binary) to base 36 ” 
Dealers, contact Microsoft 
or. (206) 455 S080 in the 
USA. 

In Australia, LISP is 
available lor theCrontenico 
system. At $295 for either 
a S” or 8” diskette doc urn 
entaaon includes a detailed 
manual ai. l a . >py of 
"Artificial Intelligence 
I Programming From 
Informative Systems, 

| 3 Hunk St Sll’i Melbourne 
Tel. (03) 690 2284 


Beatitude 

The heart warms to a 
company which can provide 
cleat pictures and polite 
. -i. < fence. Mien Pro 
have a i 

new product the California 
DC range ol switching 
regulated power supplies. 

II.. 

• tame supplies provide size 
and weight savings over 
linear, senes regulated 
supplies, we are told They 
ippies, 

tape drives, memories and 
microprocessors, and include 
versions with up to four 
independent output voltages. 

1 1 their machine arc as 
efficient as their pi. .u>- 
graphen and reps, they're 
onto a winner. Enquiries to 
MicroPro Design. 

P.O.Box 153, Nth.Svdney, 
Tel. (02) 4 38 1220 ' 

Hop on the 
TRS-80bus 

When Tandy launched its 
packaged microsystem, every¬ 
body pointed out that it 
would never have the benefit 
of being standard add- n 
bus machine, like Altair. and 
that the job of expanding it 
would, therefore, oe costly. 
Ingenuity will always find a 
way to prove these predic¬ 
tions wrong. In New Jersey, 
a companv called K .rtnunn- 
1 ang i ref* islng add oi ii. 
wore lor the l'RS-80. by the 
deviou method or using the 

official connector socket at 
the back of the computer, 
and expanding it to what 


Hartmann calls the STD bus 
a 56 pin 8-bit bus supported 
by “products from numerous 
manufacturers”. 

Hartmann l ang now has 
b I ■ r 

productv !..r the IKS 80/STD 
nus the bus interface, a 6 
i 'i k a 

a 16 channel ten and twelve 

.i ul i i. 

verter board, a four channel 

12-bit digital to onali v 
board, an eight channel ree : 
relay output hoard, an eight 
channel triac board useful 
for varying the speed of 
electric motors or the in ten- 
sity of lights plus a lange 
of memory boards, input out¬ 
put ports and printer inter 
faces 

i n l 

on intriguing emulator of the 
6502 which, if it works, 
will allow the l'RS-80 to run 
any program written for the 
Kim or PLT family in 
n » .1 il 

a collection o: operating 
utilities to i: ike loading 
information from cassette 
easier, and to help witl 
machine code programming. 


For the treaky. there .. a 
monitor program written ir, 
BASIC which "makes an 
interesting case study in 
interaction between machine 
code and BASIC", comment' 
the company. At least :t isn’t 
claimed to be any kind of 
useful breakthrough 

From the 
Horses Mouth 

Mr Gower Smith of 
Computerland, whose ta i 
have a Romny Stud in NZ, 
informs us that the set of 
programs called the Stud 
lb "k, . :ii v r! .real 
benefit to lives! xk 
breeders. Using an Apple II 
micro, the programs have 
been developed to handle 
selection and breeding 
requirement, in Australian 
conditions 

That lust one was 
tempting hut Mr Smith is 
too run to be cruel to. So 
we 'll leave EWE to flex vour 
li IMS, rea.l past the BOLL 
and HEIFER nice month' 
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For some con now anvone u rh a bulky w allet amia strong friend 
could w alk into one oj several shops and emerge with the ti>p oj the 
market mil rocomputer Cr anenu >\ Vi s/• m 77/n • 1 n bla k-ho\ 
mac him. running purchased software the S) stem Thru is ess 
appropriate than some of its more compact less expensive alter 
natives Hu- for someone looking for a micro . nmputer. the S\ st>. m 
Three i a thoroughly professional mac hint There is nothing 
, 

solid and based on the SI (hi bus the operating system is mart 
i xtensii e than CT W hut w til run most ( 7* M s i stem softw are 
l’fu supporting software i reliabh c<miprehnisive and v ell 

documented. 








Hardware 


The System Three is contained in 
one large, heavy box (all-u; weight 
around 35 kg) To open it up one 

i i • 

front swings open. Immediately vis¬ 
ible arc the caul cage, the two drives 
and the power supply; with the cap: 
slid forward, overs card is completely 
accessible. The hardware layout has 
been carefully designed so that every¬ 


thing van be reached with co iplete 
e.i • Hie mar ine that I was nl r u 
cool even over extended periods of 
time I’m sure that this was aided 
by the emtptiness oi die h. x and 
the m re of the pomt supply 

The CPI is Cromcmco’s 4MHz. 

"'ii 

ZPU (Z rhymes with C in American). 
It has power on jump circuitry so 
that it can force an automatic jump 
ti 1 of lb memory locations The 
clock car. be set to 2" or 4 MHz (set at 
i he Sy ten Three) fhere b a 


Wait State generator allowing use with 
slow memory 

Ihc memory consists of tour ( rorn- 
emco I6KZ dynamic RAM cards 
Ihc. i ,>cratc at 2 or 4MII. A 
Bank Select feature allows memory 

' ' ■ v i : I l 

of 64k. each selected by software. 
Cromcinco also produce a memory 
care called the ^4kZ, which can be 
ased with their Extended li.u k Select 
feature ami external motherboard to 
, tc memory ti ' 
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Hie Jibv controller card is Crom- 
■ i DC which in ter fat 

with both mini and lull size flop in 
i Tl ii I 

RS232 port with software-selectable 
(from 110 to 7< 1 

Alte: poweni g-up one hits the retur 
key 1 few times so that the System 
Three can set the bauu talc. Also on the 
car ; is .1 IK .'TOR PROM with system 
software and several switches for 
hung and disablin’ 
isation of dues and tor booting specific 
software 

The disc drives arc Persci’s model 
2‘ioB lie discs are in IBM 374 
Diskette Format. Data capacity of 0 5 
megabyte per disc, located on 77 track: 
Readme and writing transfer rate is 
250 kilobits per second. 

the Bencht 1 

7 7*i printer cams connected t. a( rom 
emco PR I parallel printer Interface 
board This board provides tv. > paralh 
interfaces for simultaneous operation of 
a Jot matrix printer and daisywheel 
printer 

Overall, I found die hardware well 
dci-.cncd and substantial For the tw 
weeks that 1 had the system at no time 
did it sliow any sign ' distress 

System Software 


I here are two operating systems 
supplied w th the System Three On 
powering-up. first ot* .ill the Resident 
Disk Operating Ss tern iRDOS) 
booled In. Located in IK oi ROM 
on the disc controller card, RDOS 
contains a rattier primitive monitor 
with fourteen commands (for reading, 
writing and displaying data on discs and 
in memory) More importantly. RDOS 
contains a boots trail loader for the 
CV*memco Disk Operating System 
(CDOS), ll you don’t want to use 
RDOS there is a switch on the dis- 
controller board that van be flipped 
so that CDOS will automatically boot 
in on powering up. Additionally, if 
a System Three'is pomp to be used by 
an untrained operator, there is also, 
when powering-up. a facility to enter 
directly nit" an apphcatior p era 
CDOS will appear familiar to CP M 
users because although it’s written in 
Z80 machine code (instead of CP/M’s 
8080 code) by Cromemco, they use flic 
CP/M data structures and user inter¬ 
face under licence from Digital Res¬ 
earch. Cromemco claim mat most 
CP/M programs will run under CDOS 
but that programs developed under 
C DOS probably won't run under 
CP M. 1 assume they are referring 
ti> system program* such a- compilers 
and interpreters am! not BASIC pro¬ 
grams. since Microsoft 1 xtended BASIC 
ar ! Cromemco Extended BASIC have 
incompatibilities 


Under CDOS, both main memory 
and disc memory arc divided into two 
parts . one foi the pc urine system, 
the other for the user CDc 
up the lowest 256 words, the highest Sk 
AM an u 

S’, stem disc. When Looting in (. DOS 
the system I ks on drive A This is 
in I act the detault dnve and the system 
prompts wit! A* \ set an nun- to 
another drive by specifying it (B. C. 

prompts with the 
apptopriate letter Any c.mmaud 
type! in response : the prompt is 
it.ierjretcd bs a sic:, program called 
CO Ns ole anc PROCessor 
an internal function i part of CDOS). 
a utility or user COM man d file name, 
then tlic command is execute.! O' ici 
wise the message. “program not found” 
is displayed.: 'flowed by ( I'OS prompt 

In .my computet svstern there 
are tasks‘that users need to exc tl 
regularly in order to keep the system 
running smoothly As is common 
practice. Cromciiu 1 provides a set of 
utility programs for sortie of these tasks. 

Inlike the intrinsic commands, run¬ 
ning a utility program takes tin user 

space, as Jo user written COMmami 
'ties The language translators 'BASIC 
COBOL. FORTRAN and Maori Assail* 
Iff ire ill S' -'pl 1 .r- COMir nr! 
disc tiles and therefore accessed by 
typing the appropri itc name 

The feature that Cromemco appear 
11 .list pin id >t (and which they tiefieve 
tr akes CDOS superior to CP/Ml is Tic 
power ut their system calls These arc 
instructions which are passed 1 
from pi mi m ( !"’> ..ill n uiy 
modification from the language tr.ms- 
jjtor I lie;, arc dcsigru 1 to hand 1 
to and from specific peripherals, load 
iubn itincs tnun a library (sue! .1 
multiplication and division), ctv CDOS 
I of tl blc ti 

transfer programs to a wide variety 
of CDOS configurations, unfortun 
atciy this nukes it more difficult 
• 1 soi e programs undtt other 
operating systems’ 

The major design fault (which i: 
shares with CP/M) concerns the ulloca- 
non and deallocation of file space 
When a file is ERAsed.no file rearrange¬ 
ment occurs and therefore space on a 

■ I 

If records are not completely filled, 
the “holes" in the records will not be 
empty but rather contain whatever 
was previously on the dis*. Also disc 
space is allocated in IK “clusters’* 

i • le takes up II 

Overall. I found CDOS easy to 
use. if a little intolerant (ERASE 
AlTLt produces the message "pro 

P i i. 1 1 1 .1 ■ ter 

RA Mill • I iowevci fi 1 people 
familiar with CP M or DEC software 
it should cause few difficulties In 


fact. I mserted CP M disc u. Dme L' 
read its directory , transferred .1 COM 
maud file 11 to ((.DOS) disc A and 
then executed this program, without 
experiencing any problems. Even so. 
I’m not convinced that Cromemco 
nude the right decision when they 
de 1 ie ti hyp ss the inti tn star 
daid CP/M It means that users are 
far more lependant on Cromemi" 
tor software, although. l oin whit 
I’ve seen, their standard is igl On 
the otiicr l and. In wntmg tlien own 
i| rat 1 nemco have fuDv 

utilized trie Z8U pic-vessor, while 
ret inir. CP M . impatibility 

Text Editor 


I 1 m t|> text editor mi: .•Imiso 
although awkward 1 handle It can be 
Used to create, edit and save text or- 
program files. liie list : single letter 
1 Is that arc available is im¬ 
pressive - m fact, onK the letter M 
1 command There .ire line, 
character and word orientated com* 

1 1 1 .I 

for moving text between buffer anJ 
disc There is a macn I 1 
sequences ol commands that are needed 
repeatedly as well as conditional 
mauds drat allow die user to execute 
pur :ii Tl "• .1 ■ .u ro 

Mil 'ir He pot rfi 1 1 

certainly come across more coiiven 
ier • edft us W ten sc is . I • *er 
or word orientated editor die position 
of the cursor r crucial ami yet 
there is no method for seeing it. 

Cromemco have a screen onen- 
tated editor that bears a remark .1 
resemblance t the American UCSD 
screen editor, used in one of their 
expensive VDU’s 


BASIC 


The most significant lact a "u: Crorn- 
cm o's I6K Fxtci led BASIC ll 11 
it was not written by Microsoft. As 

1 1 

many facilities into a given sue 
memory, this meant that b< 

Cromemco's unique features preclude 
their BASIC from lvinc all oTMicr 1 
apabilitics. Trie two most 

o-itsta: lin fc ' 11 -h . a var 
. names longer tlian tar oc¬ 

tet and II THEN ELSl I h 
omissions alone should ensure that 
ft BASK " m w 1 

line by line revision Defare lliey c m 
be executed on a System Three 


APT 




TEST 


Having pointed out that this isn't 
the oes: BASK for running "off the 
l-.clf software, it’s sti I worth looking 
at ti e language itself, lhc lask of IF. 
fill N F.I Sl and decent size var¬ 
iable names make it quite difficult 

e i ■ 'i tai ( 

more positive note, one of the first 
thine I noticed was the speed with 
which BASIC programs executed and 
also the accuracy o? data. 

The speed is partially due to the 
nature of the interpreter itself Rather 
than using a pure interpreter as do 
most microcomputers, alter entry, each 
line • mi ited into machine 1 
If a line cannot be translated, an error 
message w-ith a £ under the offending 
characters appears lhc advantages 
of separating translation from execution 
are several. Firstly, it is faster to cxc 
cute a program in’machine code than in 
BASIC. Secondly, a program in more 
likely to run because at feast there are 
no syntax errors. And thirdly it 
takes up less space and hence can he 
transferred to and from the due mote 
rapidly. Since a machine code program 
cannot be edited with the text editor 
and users may want to edit long BASIC 
programs (Ymnemco offers - o • ay 
of filing BASIC programs on disc - 
SAM -LOAD for machine code and 
LIST-ENTER for ASCII BASIC listings. 
When luting a program the i 
produces a reconstruction from machine 
code which n unhkc'.N to be scaccd as 
originally entered (FOR-NEXT loops 
arc indented one space everything 
else is left-justified). 

The other unusual feature, which 
accounts for the accuracy as well 
as influencing speed, is flic method 
of representing numbers The user 
can specify if numbers are to be held 
is 14 digit (8 byte) or <> digit (4 byte) 
reals or as integers (2 bytes). When 
running Benchmark 7 using integers 
it took 73 f of the time needed for 
short reals, showrng the kind of savings 
that arc achievable if reals arc not 
essei i i roccssing Heals are 
represented in BCD format, fully 

utilizing die Z80's BCD Instructions 
This allows the System Three to exe 
cute BASIC programs faster than 
less accurate machines. I’n fortun¬ 
ately mathematical functions arc slow 
in BCD. although they arc usually 
accurate (BM.8, which te I si 

show^ it also doesn't help to turn 
numbers into short form) 

The list of teserved words In the 
BASIC Box indicates most of the 

strengths and weaknesses of Crom- 
etneo s Extended BASIC. In particular 
I noted the following features: 

1. TRACE and NTRACE are for 

de-bugging. 

r i: ■ tp in i 

numbering if lines have been deleted 


3. The initialization instructions arc 
uscu to get numbers and .ingles 

st suitable form. 

4. CON continues execution alter stop. 
5 For files (b th sequential and ran 

dom) PRINI and INPUT are ASCII, 
PI'T and CFT are machine code 
turn. 

6. BINs perforin logical operations 
on 16 bit operands. 

7 FRA gives the fractional part of a 
number 

8 NO ECHO can he used to prevent 
use is input horn appearing on the 
screen (passwords) 

9. LSC is used to break into an cxc 
cuting program and return to the 
BASIC system. NO LSC allows the 
programmer to disable ESC 
IOON ERROR allows a programmer 
to trap non fatal errors. 

I think from the list of reserved 
word 1 , it can be seen that Cromemco 
16k Extended BASIC (which actually 
i • |' l i | I 

preferred the Multi User BASK, which 
was 16K Extended BASIC without 
machine level tnstrucuons. plus 31 
character variable names IE Till N 
DO. . ELSE. . END. 0 and COMMON. 
Multi user BASIC also now has a Multi 
tasking facility. 


Benchmark 


I timed the Benchmark programs in 
i - I that would be i] 'i 
for execution. and then applied 
some new tests to evaluate the disc 
file accessing facilities AH the files 
in these tests are 100 record tiles with 
?56 character records. These sizes have 
been chosen, not only because they 
arc i because they 

large enough to allow for the significant 
ta n I 

new technology promises. 


Disc Tests 


out ol the file, close the tile 
Test 5 As test 4 but reading trom the 
Be starting with the last 
record. 

Test 3 and lest 5 arc designed to 
evaluate the “directness" of the file’s 
i.l'U ess facilities. 


Disc Test 1 2.9 Disc Test 4 25 
Disc Test 2 115.4 Disc Test 5 40.4 
Disc Test 3 115.4 


Other 

Languages 


Besides the Extended and Structured 
BASIC interpreters, Cromemco supply 
a 7.80 Macro Assembler and FORTH AN'. 
COBOL. PASCAL. Al GOl RGP2, 
LISP. RATFOR and PILOT com¬ 
pilers All come with comprehensive 
ae-bugging packages A program can 
be saved in machine code form as a 
COM man d file and executed just by 
typing its name. 


Inc compilers and assembler give 
the System Three great flexibility. 
I would be surprised, though, if they 
get used anything like as often as 
tlie powerful, last, easy-to-han dir 
BASIC. 


Business 

Potential 


Test I Create "Dataiilc". open it. 
close it 

rest 2 Using a FOR-NEXT loop, put 
256 * A’s into AS create 

"dataiilc", open it, using a 
FOR NEXT loop write AS 
to records Jef to 99. close the 
file. 

lest 3 As lest 2 but writing the 
records to the file starting 
with the last record, dial is 
the FOR-NEXT loop’s step 
is *1. 

Test 4 Open "Datafile" using i FOR 
M XI loop, read each record 


How one judges a business system 
ccpends on the use that's intended 
for it. If what is wanted is a black 
i i l e pa 

there are certainly cheaper, more 
compact mciocornputers on the 

market eg.Tandy s TRS80 or the 

Apple II Auto, although Cromemco 
say dial software produced under die 
CP M operating system will rm on 
the System Three, their BASIC is 
sufficiently different fron ic mi i 
standard Microsoft Extended BASIC 
that packages produced to run in tins 
BASIC under CP/M will nee : custom- 


It on die idler hand, the intention 
u mputer for a i 

of tasks (that include a substantial 
amount of development work) it i«. 
difficult to fault the System Three. The 
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i entatlon is comprehensive and 
clearly written; most of the available 
software is accessible to botii tlic 
ncni e who r- prepared to devote some 
time as well as to die more experienced 
user Tit ere ;s .1 wide selection of soft 
ware enabling development of good 
business program' these include a 
1 >1 conjpilei .1 FOR 1 RAN con 

piler with tile handling facilities, a 
powerful, last Lxtended BASIC interp¬ 
ret! ■ u Structured BASIC interpreter 
a macro assembler and a comprehensive 
text editor 


I was also given documentation for 

1 1 r • p .1 •• I 

used in a business environment: Data 
Base Man.i 1 System, Text For¬ 
matter, Multi-User BASIC, and several 
general business packages Tie DBMS 
is an indexed sequential tiling system 
that car be utilized without am pr-v- 
gramming knowledge By following 
the manual, users can create .1 file, 
examine and alter die layout of its 
fields, enter new data, sort on multiple 
key. display insert, delete and query 
records and print out mailing labels 
In aJdiUon. die files created by dec 
DBMS can be nccesse : in B ASIC. 


The Text Formatter appears to be a 
comprehensive Word Processing Systcn 
Unfortunate y it is not memo- manped 
so it is not as easy to use as those 
systems now on the market with screen 
editing Although available. 1 was 
unable to evaluate the Multi-User 
BASK' the systM I hat 1 ni 
configured for it. From the docu¬ 
mentation. it seems that if several 
users need to access the discs simult- 
11 usly, due to I u u 

(that is’designed to prevent users from 
corrupting each others files) they w ould 
find it painfully slow. If Main User 
BASK 1 going to be used for develop 
men: work, rather than file accessing, 
it probably has a reasonable response 
time and it definitely has a very power¬ 
ful instruction set 

Moving on to die hardware, the 
large box with places for four disc 
1 -*s and twenty 1 otic SI00 hoards 

( the industry hardware standard) means 
that the System Three can be easily 
expanded without the added expense 
of boxes, tables and power supplies 
The discs are double sided single den¬ 
sity and therefore only two drives 
arc’ needed to put I Megabyte or line. 
If 'M are not sufficient, Cromemc 
provide the HDD an add-on system 
which offer- one or two 11 Megabyte 
Winchester Discs If the thought of a 
System Three sitting on top ol a desk 
is unappealing, a custom desk will 
soon be available t«> support it; more 
reasonably, a standard 19 rack mount- 
mg will do the job 


In conclusion, for a business that 
want*, a microcomputer in order 
to develop and run programs, the 
Cromcmco System Three has much to 
tei : it. Firstly, it is available, 
. wlii' h I • -.in 01 .m h i . illy o 
into a shop and walk out with the 
I re ■ ftwai ri 
secondly it is an extremely expandable 
aril the add-ons arc also easily 
available; thirdly Cromemco is a 
fin 1 -1 illy secure company and there* 
lore there is no reason why they 
' n’t continue to produce quality 
hardware and software 


Educational 


How one judge' a microcomputer 
as an educational machine depends on 
the functions it has to perform. The 
devip ol the Sy item Three -itli its 
substantia box to cope with expansion, 
could be either desirable or undesirable 
If you want something to move easily 
from room to toon..' then ro for a 
smaller system. If. on the other hand 
you 11 want to be plugging in all sorts 
of unusual boards, then the System 
Three is ideal, it has fourteen free 
SI 00 slots 


The software also has its pros and 
cons On one hand them are the nine 
language translators available, so one 
isn't locked intn BASIC And, for 
teaching programming, their new 
n : BASIC is an improvement 
over Extended BASIC. On the other 
hand the System Thicr is not oflwurc 
compatible with the Apple ll . . . 
which seems to be a p 'pulfcr ed all rial 
machine. To compensate for this 
deficiency, fourteen diskettes arc avail 
able eacb concentraung on aspects 
of secondary education 


I'm not convinced that any 8 bit 
micro with floppy discs can adequately 
stand simultaneous use But a System 
Three with Winchester Discs should 
;-.iak a multi user sy stem that can be 
compared with mini multi-user BASIC 
systems. 


The System Three seems to be 
extremelv robust in both hardware 
and software Although too large 
to be carted around it's a reasonable 
choice for an institution that wants 
a mini but can't afford it Several 
Cromcmcos would probably be cheaper, 
more tlexible and reliable than a single, 
larger machine 


Home and 
Games 

ichtest becom 

more c»r less redundant Even though 
romemco offet 

not made any venous attempt to prod¬ 
uce a h iby ia< hine. 


Documentation 


Along with I . printer 

and VDU, I wa> supplied with seven¬ 
teen manuals. Tint included nine 
language manuals t'Fx tended BASIC, 
Structured BASIC, PASCAL ALGOL 
PHOT. COBOL. FORTRAN. Trace 
Simulator lor the Ma.ro Assembler and 
Multi User BASIC) two text orien¬ 
tated jtiuols for editing and word 
processing, two ope ratine system man¬ 
ual* (for the CPC hoard the memory 
boards, printer interfaces, the dir. 
controiler and two on die iLsc drives) 
a graphics manual and a Data Base 
1 Systems manual No one 
could accuse Cromemco of skimping 
on documentation! 


Lnle.. perhaps the dicer volume 
of paper proves rather too daunting, 
a novice could learn a luir amount 
-.bout computers and pro gram mine 
from reading them. In particular, 
the manuals aimed at the new user 
(UK Fxtcndcv BASIC, DBMS and 
Text Formatter) explain at some length 
the underlying tncory ot the soft¬ 
ware in question The DBMS manual 

ii • ..in 'I, Mi 

the BASIC manual has an introductory 
chapter on languages, the types ol 
premier's that can be solved By nro- 
grams and how the System Three 
responds to a BASIC program This 
manual also includes a glossary of 
general computer terms. 


hot the more experienced user, 
these details can be easily skipped 
over because the manuals have con. 
prehensive tables of contents, indices, 
appendices and user guides. The intro¬ 
duction-. also indicate for whom ca,h 
chapter is aimed. In the programming 
and text manuals, each instruction anu 
data type is clearly defined and pro 
vided with examples. There are also 
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ample programs and text that describes 

i 'i il 

text. 

You can gather that I was most im* 
pressed with the overall standard of 
documentation It’s cleariy written, 
well organised and informative. 


Expandability 


The System Three is designed with 
expansion in mind. The computer 
I was lent had 14 empty SI00 slots 
in its back-plane The disc-controller 
car be used ill. up to 4 drives (5-4 
or 8 inch) and there iv both the 1<v.v 
i d power available for the addit- 
ional two I rives Regretfully. the discs 
must be single-sided, single-density. 
In a : iti »r., two 11 MByte Winchester 
dues, with their controller, can be l ung 
on a System Three. There are 10 places 
lor peripheral sockets (VDL"s, printers 


Conclusion 


Technical 

Data 


CPU: 

Z80A.4 MHz 

Memory: 

3K - 512 K 

Keyboard: 

Dynamic RAM 

Screen: 

Lear Seiglcr Adm3 

Cassette 

N/A 

Disc Drive: 

Up to 4 drives. 2 lit ids per drive, 

8” discs, single density 

Bus: 

S100 

Ports: 

1 serial. 1 parallel, expandable to 10 

System Software: 

CDOS 

Languages: 

Extended BASIC, Structuied B \SIC, 
FORTRAN. COBOL. ZSO. Macro 
Assembler Multi User BASIC. LISP, 
RATFOR. ROP2 and PILOT. 




Hie impression that the System Three 
gives is tl at it is an extremely pro¬ 
fessional machine I he hardware. 

n umentation have all 
been systematically produced and 
Cromemco appear to lx? continuing 
their development work. 


Tire machine is too expensive for 
the odd small business application . . 
«.ertarnly for someone wno docs not 
know how to program and who is not 
i r ing on hiring a programmer. It 
does not even come with a set of 
gamer pr gra i Bui for th I" u 
who two years act would have bought 
a small mini, this machine offers a 
financially attractive micro alternative. 




1 . 

CS3 

64K Memory two disc drives 

$6990 

2. 

CS3-002 

Dual drive expansion (8"1 

$2495 

3. 

HDD-11 

Hard disc subsystem 

$6545 

4. 

HDD-22 

Dual hard disc subsystem 

SI 1500 

5. 

JS-1 

Joystick Console 

595 

6. 

FOB-L 

Extended BASIC 

S95 

7. 


Structured BASIC 

S295 

8. 

FDA-L 

Z80 Macro Assembler 

$95 

0 . 

FDF-L 

FORTRAN IV 

$05 

10. 

FDC-L 

COBOL 

595 

11. 

FDM-L 

Multi User BASIC 

S800 

12 . 

DLM-L 

Data Base Management System 

595 

13. 

WPS-L 

Text Formatting System 

595 

14. 

RATFOR 

find. FORTRAN IV) 

S195 
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SHAKESPEARE, 
BASIC ANDTHE CIA 


Fingerprinting sentence structure 

A feu miles out of W ash mg ton, approaching 
langley, Virginia, there is a sign over the highway. 

It reads VI.A. Turn Right'. Shortly after 
mailing that turn a security harrier is encountered. 

and behind t a chain link fence Identity 
documents are painstakingly clucked against a list 
held by the guard, and your physical details 
verified with a computer housed in a targe complex 
of buildings u ithm the compound. 

This is the first of a scries of increasingly stringent 
checks that one meets on penetrating the 
heart of 1 merica's Intelligence machinery And 
there, some six stones belou ground, is a 
computer that plays with worth Exactly what this 
computer does, and indeed its eery specification, 
remains a closely guarded secret. For at least part of 
the time, however, it is engaged in some 
fascinating literary detectwc work, 
by Julian Allason 


• mi rnpln of Kit I’ illiy 
the Soviet double agent 
who had reached the 
top of the British 
Secret Intelligence Ser 
vice \ftor his defection, 
a Iniok entitled 'My 
Silent War* appeared, 
complete with fort-word 
by < *raham (ireene Ph I 
by claimed it was entirely 
n.s own work SIS. know 
inn that it was a final 
attempt to smear them 
and damage Anglo- 
American relations, sent 
n copy to Langley There. 
CIA specialists ran 
comparisons of ‘My 
Silent \\ ar’ with articles 
that Philbj had wi U 
whilst operating as a 
Foreign Correspondent 
for the Observer. The 
tests showed that whole 
chapters hnd been 
written by others. The 
book is now regarded as 
highly suspect. 

A similar thing hap* 


I.iterarv detection in not 
a new science. Almost 
from the moment that 
Shakespear* was laid to 
rest, scholars have argued 
about the authenticity of 
various passage.'. In 1850 
Sped ling jrostuluted that 
Shakespeare's disputed 
play Henry VIII. was 
actually the result of a 
collaboration with Flet¬ 
cher This year Spod- 
dings thesis was largely 
vindicated by Thomas 
Merriam and u compu¬ 
ter. 

It was the Cold War, 
with its ceaseless propn 
ganda hattles, that gener¬ 
ate the interest of the 
Intelligence community 
in computerised linguist 
ics. Forgeries and plants 
abounded. They needed 
to know what was 
authentic — and what 
was not. 

A celenrated case 
concerned the uuto- 


llluitration* 1 »y Koww.l Mill- 



pened when the memoirs 
of the West’s top Krem¬ 
lin agent appeared. Using 
similar methods, S< 1 
specialists swiftly “prov¬ 
ed” the “Penkovsky 
Papers" a forgery. Pen¬ 
kovsky was shot and his 
book remaindered. 

All methods of literary 
detection involve recogni¬ 
tion techniques. The 
detective uses the compu¬ 
ter to help establish an 
author’s sub-conscious 
habits of speech or writ¬ 
ing. Most Shakespearian 
scholars are capable of 
assembling a passable 
pastiche of the Hard’s 
prose. To overcome 
vulnerability in this area, 
only very common 
“filler” words such as 
“and”, or ‘it is” are 
tested. This is because 
use of these words 
is a matter of subcon¬ 
scious habit. Further¬ 
more, they occur 
throughout wntten out¬ 
put whatever the mood 
or occasion. Position in 
the sentence is also held 
to be important. 

Surprisingly, our syn¬ 
tactic habits are so 
ingrained that they show 
through even when an 
attempt is made to mimic 
the literary style of 
another. Usage of cer¬ 
tain "filler” words re¬ 
mains fairly constant 
throughout a writer’s 
work. 

At the simplest level 
a literary detection pro¬ 
gram involves a series of 
string searches on text 
samples of established 
authorship The inci¬ 
dence of certain strings, 
for example "such a", 
are noted. A profile of 
the author’s literary style 
is then constructed. Simi¬ 
lar tests are carried out 
on suspect text, and 
finally both profiles are 
compared It should then 
be readily apparent 
whether or not all the 
samples were wntten by 
the same person. 

Although fairly long 
samples of text are 
required for a definitive 
evaluation, it is possible 
to obtain reasonably 
accurate results from a 
short BASIC program 
The routine I am working 
on for Petsoft uses less 
than 8K. The following 
simplified example illu 
strates a string search for 
the word "and”. 
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100 DAI VHANOSOM1 AND HI » AND Ills WIFE * 

RKM Test Ssropte 

• 

110 It K AD TS 

REM Read Sample 


l.o FOR C-l rOLEN(Tl) 

REM Set counter U» no, of 



characters m str.nit 

• 

130 IF MIDS(TS.C,5)- AND "THENS-S+1 

REM Tests nest five characters 


140 NEXT C 

(Im . line ipa< •%) 

REM Increments Chirac tar Counter 

• 

1 SO PRINT VND'APFKARED'S TIMES" 

, 160 PRINT IN A STRING OF”LEN(TS (“CHARACTERS" 


[ 170 PRINTTT8 INCIDENCE WAS” 8/(LBN|T4l 1*100 •%" 

w 


Note that five spaces are allowed 
for the string “AND” to avoid 
acceptance of “HANDSOME", 
“ANDREW” etc. An additional 
statement would he required to 
accept “AND” as the first word in 
a string. 

In practice an expanded 
algorithm tests n much longer 
sample of text for the incidence 
and position of a number of such 
“filler” words and phrases. 

At about the same time as the 
C I.A. was trying to catch up on 
computerised literary detection 
they faced another problem. They 
needed English translations of all 
the scientific and technical informa¬ 
tion being published abroad. Their 
linguists could not keep up. Com 
puters, it was argued, could provide 
the answer. 

Early efforts at machine transla¬ 
tion met with little success. The 
problem was the inadequacy of 
available syntactical analysis. Lin¬ 
guistics, the scientific study of 
language, was still in its infancy. 

But in 1957, Professor Chomsky 
of the Massachusetts Institute of 
Technology, published a book 
called ‘Syntactic Structures’. In it, 
he argued the existence of underly¬ 
ing or Deep Structures beneath the 
surface structure of the sentence. 
These defined and inter-related all 
the factors determining structural 
interpretation. 

It is fair to say that not all 
linguisticians accept Chomsky’s 


thesis. But it has given the machine 
translation and literary detection 
specialists a good deal to think 
about. 

Computerised linguistics is now 
finding a much wider, and acade¬ 
mically more respectable range of 
applications. In 1974 Dr. Andrew 
Morton created a legal precedent 
with his evidence that only 7 of 
11 |K>lice statements submitted in 
a case had l>een written by the de¬ 
fendant. The result was an 
acquittal. 

In a recent hook ( Literary Detec¬ 
tion, Bouker, $22.00) Dr. Morton 
examined the difference between 
Jane \ustin and rhe Other Lady, 
who in 1965 completed the novel 
which had lain unfinished since 
Jane’s death. Although in literary 
terms the imitation is quite good. 
Morton demonstrated that the pro¬ 
bability of Jane Austin having pen 
ned the 4,000 words that were 
written by The Other Lady to be 
more than one thousand million 
against (see chart). 

With the continuing evolution of 
linguistics and the rapid pace of 
micro-processor development, it is 
reasonable to project not only con¬ 
siderably more accurate machine 
translation than my pocket Craig 
translator offers, but the prospect 
of an infallible literary detective. 
Post script: Having run this article 
through my 1*1 T, the computer 
confirms that it is almost certainly 
not written by Shakespeare. . . 


A comparison of Jsne Austen and The Other Ijdy 


Occurrences of the Haoit in 



Sense and 


Sandition 

Sandition 

Chi 


Habit 

Sensibility 

Emma 

(Jane Austen) (The Other Lady) 

squared 

an 

25 

26 

11 

29 

(a) 

(b 

a * an 

172 

212 

112 

112 

1 40 

i 

a 

147 

186 

101 

83 



P B. such 

14 

16 

8 

2 

0 20 

3 92 

and 

253 

299 

161 

154 



F.BJ 

12 

14 

12 

1 

2.45 

6 94 

the 

270 

271 

229 

221 



P B on 

11 

6 

8 

17 

1.68 

8 45 

F.W.S 

22 

26 

19 

8 

0.43 

6 34 

this 

32 

39 

15 

15 



this • that 

126 

144 

62 

37 

0.26 

3 64 

with 

59 

74 

28 

43 



with • wit hint! 

77 

84 

38 

47 

r > 02 

3.71 

eery 

37 

68 

26 

27 



P B, the 

4 

2 

3 

7 

— 

12.7 


Notes 1 The samples are: Sense and Sensibility - Chapters l. 3 Emma - Chapters 
1.2.3. Sa/idition, June Austen Chapters l.li. Sandition. Tin* Other Lady 
Chapters 12.24 

2. The fiKures for chi squared are for the comparison of the three genuine 
samples, (at, and then for :he comparison of these sample* taken together for 

lUm ....... r. I... ..... .111. I III... f .1,1 




Cottage Computers 


d division of tmbfionu SvM«ms Plv Ltd 


We are the southern agents for Microbyte 


BINBUG 4.4 (VDU 


BINBUG 5.2 (Terminal) 


ASSEMBLER 


Software for the 2650 


SOURCE GENERATOR 


This fully tested, well documented srftware 
will turn your 2650 based system into a 

powerful ,flexible microcomputer. 

WE STOCK ALL ITEMS HERE at Cottage Computers 


Full Product Info Sheets available 


Acorn VDU 


HERE IN AUSTRALIA! I!’.The Amazing ACORN 


MU Acorn System 

6502 or 6809 MPU 
EUROCARD Modules 
TELETEXT Compatible 
Colour VDU Card 
ACORN COS or DOS 
4K BASIC in ROM 

Come and see this remarkable engish 

computer in action at cottage computers 


Science of Cambridge 


' Mr ME 1*5 j* i • if p irf i aim till >' by 
rbo user to form a mimmur cost 
computer It comprises in miniature the 
essential elements common tr §| 
compute' systems 


**MK 14 Kit $93 
**Cassette 

I/face $14 
♦★VDU kit $69 
**PR0M Prog.$24 

Extra Programs 
available soon 


• Central Processor Unit S .V' J CK M 

• Fixed Memory 

• Read/Write Memory 2 h 6 t.lt-: 

• Users Terminal 

• External Inpot/Output t r ' 

for 16 1/0 ports, 

fJilij but. <!,>;•» .r I yn',o liner. and 
supply 


Telephone: (03) 481 1975 

386 Queens Parade, FITZROY NORTH,Victoria 3068 


welcome here 
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BUSINESS 
COMPUTING 11 

Bv Rodnav Zaks 


The Mailing List 

The mailing list is often neglected in 
a business system. Tim is because 
most business ss stems provide a com- 

f ilcte record of sale (the sales list) 
n such a sales record, the name of 
the customer, is well as all in forma 
tion relevant to the transacUon. has 
been entered At first sight, it might 
therefore look as if the system has 

all the information available that it 
needs in order to list customers tor a 
n iction. 1 hn II> I 

is correct. However, in practice, such 
| a sales list is not usable as a mailing 
list for immediate use. 

For short mailings, the let list 
can indeed be processed by a special¬ 
ised program which will generate the 
names and addresses and pnnt them. 
For long lists (such as several thorn 
and names) direct processing of thc # 
sales list is completely impractical 
First, it would be slow, as the infor- 
m in t Mode stn 

tured and only a few entries must be 
retrieved from every block Second, 
the information ui the sales list will 
normally be bulky, so that relatively 
few names will reside on a single 
physical medium such as a diskette. 
Processing the sales list will therefore 
require significant time and frequent 
manual changing ol diskettes. in 
short, it is generally unacceptable 
For efficient mail fist management. 
It is also imperative that.the user 
codes every transaction at the ume it 
is performed I or cxaniplc the user 
might code the type of business, or 
the type of individual involved in the 
transaction. He might code the 
nature of the items purchased or the 
range of the sale. In tins way. a com¬ 
pact code can be used which can be 
utilised as a selection criterion within 
the list An efficient mailing list is 
created by processing the customer's 
list or else the sales list periodically 
It must be kept sorted, either alpha¬ 
betically or by post code or by a spec¬ 
ial user code. In this way, whenever a 
| new name is entered into the list, 
possible duplication can be checked 
immediately and efficiently Even so 
a typical mailing list, reduced to the 
name, address, and code will contain 


a large number ol characters 'or each 
entry - I.ct us look at it: it will con¬ 
tain’ the first name, middle initial, 
surname, title, company name, division 
or mail stop, street or 1*0 Box, city, 
state post » nie. In addition it will 
contain a 5 to 20 digit code lor efficient 
retrieval of names - Result perhaps 
100 characters per entry. Let us 
.t- illn lint M ch.tr I. t \ . • ' sufficient 
for our purpuscs. A typical block or. a 
diskette contains 256 characters In 
our example such a block would con 
tain only t names A typa. al diskette 
will provide about 1 200 such blocks, 
and will therefore store about 3600 
names. 

This is not sufficient for most 
mailing lists. An efficient mailing list 
program should be capable o! hand¬ 
ling anywhere from 1.000 to 10,000 
or 50,000 names Clearly such a sys¬ 
tem would be very cumbersome to 
use. as diskettes would have tn be 
i i . ily i- - -c.. . ■ ...u. 
complete list is processed. This may 
not DC acceptable. 

As a result of this constraint, 
tricted I i 
limited amount of disc memory, im¬ 
pose tiie necessity oi a specially struc¬ 
ture i mailing list’ file An index bln k 
is created, which contains only a few 
bytes per entry. It contains the cus¬ 
tomer name or code, and a custui ,er 

f mintcr. usually a number In this way 
l can be restricted to 20 to 30 char¬ 
acters maximum. A complete diskette 
. i . call) allocated to this 

mailing list index Whenever a selection 
is to be performed, only the index 
block diskette needs to be mounted 
initially. As an example, the mailing 
list selection -.s for all 1 I ii 
tiie distribution field, which have 

ordered more than 5 200 worth of 
parts in the last three months. The 
selection program will derive all its 
it i ex file and wi 

generate a list of customer numbers 
meeting the specificJ entena. This 

list can then be used b\ a simple mi 
list cnnting program which will pnnt 
the addresses from the customers or 
hales file, as selected by the list ol 

i nt mbors Whenever the selec¬ 
tion has been performed, the program 
will start generating messages suer, as 
i tte number 2-5" 

Tin, diskette contains the first block 


of entries that tins mailing list pro- I 
Crvsor wan:, to print \ number of 
i ill have to i ess- 

ively mounted on the system, if the 
mailing list is long, in view oi the 
limitations inherent to each diskette 
However, die complete selection, 
which can he a I l 

been performed efficiently in a very 
short amount of time using only tli • 
index block diskette. X good system 
write on a diskette the names it 
will print and will signal the .isei on 
the t'RT display that it wishes to 
have -mother specific diskette mounted 
next The user will have the time to 
mount die next diskette while the 
system is busy printing labels Bv 
the ume die printer, which is a slow 
d 1 hed printing the last 

name of die previous diskette, the 
next one will already have been moun- 
ti i lie system will perform at the 
maximum mechanical spec 1 possible 

The drawback of having to feed 
sut .'csmvc iskettev to i item s n 
be eliminated by purchasing much 

l;tr : ii i , I i 

density diskette drives. New low cost 
fixed head discs arc beginning to be¬ 
come available. 

Existing Software 
Facilities 

Most microcomputer systems available 
today offer the hardware capabilities 
e ire! to perform all oi the opera 
lions that nave been described at 
sufficient speed, provided no com¬ 
plex arithmetic is required I nfort- 
unatelv no complete business pi> c 
rams have .ct been developed, which 
completely automate all die tasks re¬ 
quired It’ can be seen easily from the 
above description that the task of die 
file management system and of the 
various processing programs is com¬ 
plex. Such programs have been crea¬ 
ted only for die larger computers. 

The cost of developing such prog¬ 
rams is much larger dian the cost of 
developing the actual hardware on 
which it resides For this reason, nud 
facturere arc usually not anxious to 
.i ■ rograms 

they are in die business of selii 
hardw n Id firms and si 
ware houses have traditionally had a 
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grams or packages to business users. 

Most micr ocoinputcr system*. avail 
able today will offer j lew business 
programs. Typically the> will offer 
a general purpose ftlc system, which 
allows the user to create and nianin 
ulatc files symbolically, This is tutally 
insufficient. Specialised processing 
grams must exist, wluch allow the 
business user to gather data automatic 
ally, conveniently, to update it. and 
to have the computer perform auto¬ 
matically the necessary updates m 
other files Most programs available 
solve only one ol the problems. Usually. 

in 11 n i v. n 

gram .me a separate accounts pay ..hie. 
and a separate inventory program, 
and so on. Iltcsc separate "packaces" 
are useful to maintain independent 
i’ i. ii u i.i bei ut 
transactions is high for any one of 
these files, they pr vide a valuable 
ervi However they do only part 
of the job. The businev. use; is still 
required to update manually all of the 
fi.es that might be involved .in i single 
transaction. 

Micros in Business 

Now that the limitations have 
pointed out, is tins a reason not to 
Consider a microcomputer system in 
a business application? No 

T ill ties dial ; n 

cribed are tlte ideal facilities for a 

i' I i .'i 

even soiuuons fa: from tlus idea 1 will 
provide benefits far in excess of die 
cost of the system. A useful system 
can be purchased for as little as S to 
10,000 dollars. Such a system with 
minimal softw are packages'will permit 
. i i.i 

accounts payable, the accounts re 
able and often o: let :u ettons suvb as 
mailing lists, back orders payroll or 
tax computations. Such benefits by 
themselves usually f.«r outweigh the 
initial cost of the system, hoi this 
reason un-ti- minute' -.’.stems arc a 
very valuable tool fur limited business 
a itcmiation However t should "C kept 
in mind that an invisible price will 
be paid. If CMcnsivc files are created, or 
if specific programs arc written the 
HKahed *\p!!w ire invc tm< " II 
become dominant After a period of 
time, the investment ir structuring 
these fries ot evciop :iqj i ew programs 
will bee rr.c more sirufn int than the 
initial purchase price of the system. 
\ftcr a few years limitations will be 
felt .ii’.d there will be a desire to move 
to a larger more complete system. 
Naturally there is a j t 

manufacturer of the original system 
will have expanded its resources 
ically this is unlikely in the long run 
i view ‘-l the cons tan dy decreasing 
price of hardware, it is likely that, 

within a tew years, the hardware itself 

I an iM 

facturer will be marketing a new system, 
which will not be completely compat¬ 
ible with the first one. The business 

i i iei t< i i, 

system and reformat his files and re- 
fevclop new programs 

However, it is the author's feeling 
that even if the first system is e i 
dally abandoned after a tew years, 

it will provide an extremely valuable 


transition nto the true computerised 
business management world. It is 
correct that the initial hardware in 
vestment will iave been lost _:tei a 
few years and that a substantial soft 
wore' investment might alio be lost. 
However, this wiil nave been t: 
lated u. a structuring t business pro- 
i computerired operation, the 
training ol personnel, and ail aware¬ 
ness b\ manacemcnt of the additional 
eapabihiies which will be needed in 

M i I 

provide immediate initial benefits that 
wall typically far outweigh it' cost, 
and it will provide substantial edu¬ 
cation .d benefits to its mirchaser. 
After using sucli a system tor one or 
two years, the intelligent purchusct 
who understands the nature of his 
needs will be in a position to thor 
ouglily understand die ideal system 
'iis bmini I' kt I is point, 

his second choice is likely to dc an 
optimal om- 

Hie comparison is analogous to 
tl ■: rt immendation th it a new inver 
should first drr.e a low cost car before 

f iii dreai 

irst inaclune may be inadequate, 
but provides educational value by 
expanding the skills of its user. 

Customer 

Business Programs 

Once the specific needv of a business 
have been identified, it becomes possible 
t cv luatc whether a specific micro¬ 
computer system will meet its needs. 
If it doc--, not. additional software 
programs or packages should be 
ii tential question at this 

point ls. is it worth writing a program 
or contracting outside to add specific 
programs required by the business? 
The usual answer is no (Tear!) if the 
programming capabilities are available 
i i ational vi 

o' pi era: nun - is sign ficent to y* i. 
then it might oe wot ti 
own programs. The important point is 
that most business users simply thor¬ 
oughly undeiestimate the amount of 
ct'tort needed for a usable correct, 
i - .ii . progi Ii 
r mi i! possible to 1 vc • p nick \ 
in a high level lane urge such as BASIC' 
a program which will appear i i 
tlic mam needs However, unless such 
a program is well developed, well docti 
men ted, well adapted to tlic needs 
( tl I i and to the existing 
system, it might bring more harm 

M I' 

after a certain number of items have 
been .ntored into a fric management 
program, it becomes essentially useless, 
because its efficiency breaks down 
thoroughly, or simply because it s 
i i l i: magirig ;t It might be 

found that when some types of data 
arc lived or entered, incomprehensible 
failures occur, which nobody in the 
company is able to correct, t reating u 
complete, debugged, truly usable system 
is i ; 

Unless the benefits arc clearly justified 
by the high development costs of si. h 
a program, it is usually best to stay 
»y from any tailorii d relopment. 
Programs which li oe already been in 
oxislcr e u > nr '.me an tested on 


other users arc tlic most desirable 
one* to obtain. In ad( 
should be integrated, from a software 
standpoint. All programs should be 
I ill i ng common file struc 

turcs, and updating the required files. I 
\dditiorul programs simply added in a 
system might not he able to make use 
of its facilities or might create struc¬ 
tures winch other programs wi,l not bo 
jbie lo use. 

However. pu,..-.aged programs might 
not be optimal for your specific bus 
mess. In this case you will have to 
evaluate a trade-off: 

packaged programs can be modified 
or adapted, preferably by an in- 
housc programmer. Hus will result 
in a better efficiency of the pro 
grams for your specific business 
procedures or requirements 
customising, or adding program* 
will increase the overall cost of 
the system, and may detract from 
its reliability 

Summary 

Most microcomputer systems arc avail¬ 
able today with simple business pack 
ages I hose programs ate designed to 
automate transactions. Any Business 
i i one number Of repetitive trans¬ 
actions will accrue benefits from com 
putcr automation. 

However this js true only if the 
type of "standard package" available 
tl ' -I 'u” I ■ 

example, a sales entry prog:..: i . .gin 
xsk so many questions as to require 
twice as long as manual processing 
thi if ist if) in nid i is< 
automation is worthwhile only if 
additional benefits accrue Such add 
itiunal benefits are: data entry discip¬ 
line enforcements, automatic process 
mg or updating of other files, report 
generation. 

If these additional programs or 
benefits exist, then even a somewhat 
unoptimal, cumbersome, “standard¬ 
ized ' data entry program will yield 
benefits. 

This is always the underlying ass¬ 
umption Warning: if these addition¬ 
al facilities do not exist yet on the 
system you arc considering you should 
evaluate trade-offs carefully. Vans 
small businesses find manual orde'r 
processing or man ul bookkeeping mm? 
ra.tical and economical than a "stan- 
ard" business package 
If a part ume pn gra- liner is avail- 
-i ;in be justified, many special 
i -sc programs can be developed 
that exactly' fit the business. If the 

P rogrammer is good, all potential 
enefits of a computer system will 
accrue, resulting in a number of bene¬ 
fits, whkh have r een described above 
efficiency, lower cost, Increased 
reliability instantaneous management 
information, improved collecting of 
receivables, automation of new business 
iautomatic reorder, credit 
check, specialised mailings) 

Microcomputers available today offer 
ill the ban!ware resources required 
for less than S15.000 Software is die 

ke> , 

This is an extract tram "An intro- 
iuctinn to Personal ami Business 
Computing “ published by Sybex of 
.'13 rue I ecorbe, "3015 Paris.France. 
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COMPUTER ANSWERS 


I ■; t’. month in U*C Sheridan Williams will assist reailtrs with their hardware, 
software and systems difficulties Some questions he will deal with himself, 
other enquiries w ill he directed towards members of his < onsultanci panel 


store package if you need it 
I ; , how viT, yuu'i' not u-..ng 
direct access files this will not 
he relevant. 

1 m afraid '.hut'» all that l 
can say in what must of 
nect ssit> be a very brief 
reply; needless to say. write 
directly to me if > ou 
require any more details. 


Fortran Only 

1 can program in BASIC hut 
only have access to a 
computer that uaes Fortran. 
Can you foresee any problems 
that I may encounter when 
writing data processing 
programs in this language? 

1) Simpson, 

I find it hard to liehevr that 
there is "only Fortran on 
.»ny computer system. 
Anyway, that >.»id the 
language has some excellent 
input and output formatting 
procedures so you should 
have no problem reading in 
data and designing the layout 
»f your output documents 
provided that you master the 
FORMAT statement Where 

ou may have difficulty is 
'n the actual handling of text, 
during th< processing. Then 
are differences between 
versions of Fortran so I'll 
stick to what is general and 
common to all the variations 
You may use either REAL or 
INTEGER variables for 
-.'.ormg strings nut each 
variable cart only 
hold h characters by using an 
array it's possible :o hold 
itrings of my length e.g 
the array variable l'EXT 3) 
has been declared then 
you'll be able to hold -xd i-i 
i bar.ii tr • in it By using lh« 
-'.aliment WKi 1'Ki r.,m >TKX I 
and the associated FORMA I 

II X.JA 81 you'll g«-l any text 
re-output. (Note that there is 

i ri i 

A24.) The next problem will 
• •' lh< Comparison and maybe 
the sorting and swapping of 
these strings. 1'hese must l»- 
done using the Fortran 

utilities COMP COPY 
I COMP and i ■ ' by the usual 
methods For example if 
iuble ... 

h RKL) an t variable B 
contains the wont BER I \ -u 
will probably get an error it 
\oii try and compare them 
i i l I), thi 

will only be apparent if you 

■ . i 

t'-xt . st red You'll have t<» 
compare them with COMP 
i K.A.l.B.l ). Your Fortran 
miinu.il should give all the 
i ii ■. I neei 

.isinr. the..- util th¬ 
in «• n-rxt problems will 
occur in riling If you have 
« xtended For 'un this 
supports direct access files, 
when .is ordinary Fortran 
needs extra utilities. L**»k u;> 
the Direct Ace ... Backing 


Seeking To 
Justify 

A very simple question which 
probably ha.- no simple 
Answer . how do I right 
hand justify numbers that are 
printed in BASIC' 
if. Carlyle. 

One of BASIC - # many failing* 
is the formatting d output 
Perhaps Tie lar.gu sge's mo>' 
i i fe itun that all 
numbers are printed in left- 
justified form almost 
certainly this .s nut what we 
require. There are BASIC* 
that have the instruction 
PRI NT I SING. This allow - 
fairly comprehensive form 
atting, but unless you ire 
.ihli to buy this vi do. for 
your machine Research 
Machine - US' Z w I accept it 

for example • you arc stuck 
with the prohl.-m Incidentally 
I pi. I.'.er 

a low* formatting of printout, 
not the screen display 

I've seen several solutions 
i i, ■ . o 'Ii 

use a subroutine to do the 
formatting for you l'v« 

lu n 

which should prove 
instructive to those of you 
who have never seen this 
technique used belon 

DKFFNA(XV*1 LBNfSTRS 
(X)) 

To mph men tin fur tion 
and roduci n output 
justified :n the Yth position 
u.m PR IN I' TAU( Y • KNA(X)).X 
Probably of more use is a 
. vil II 

align the decimal points; 
null ■ <1 it may also mirodu 
.. technique that's new lu 
SMITH of Mill 

DEF FNAiXi--LENCsTItiSdN I 
'x)>> ABSfxyn+cx-o) 

Imp "ini-ntim: tins function is 
tne same — to align the 
imal points in the Yth 
posiliun use PRINT 
TAM. Y-FNA.X H X 

This latter function ma_. 
require tailoring because 
some versions of BASIC 
implement logic in different 
wavs to others. The function 
will work unaltered if you 
i intv m i 

one i to the statement PRIN I 
(2-2). If you get the answer 
1 (one) men you will have to 
use this function 


DEF FNA(X - -LBNfSTRSU 
i X-0) 

I'm sure that you will get 
many hours of pleasure 
(frustration • uut of untang¬ 
ling this function so I'll not 
explain how or why it works. 
If you do have any problems 
you're welcome to write to 
me direct (enclosing a 
stamped envelope, please). 

sw 

High or low 
level Chess? 

VV hen t» it better to write 
program* in a high rather 
than a low-level language" 

I’m asking because I'd like* to 
create my own chess program 
and I'm not sure whether to 
use BASIC or not 

First I’ll star', by giving you a 
definition A high-level 
language is one w hen- Mcfa 
source code statement is 
translated into mans t some¬ 
times hundred-) of machine 
code instructions. 

Pro,;ramming in u high 
level language takes :ar lev. 
time than writing the same 
thing in a low level (assero 
bly) language. Nowadays, 
cost of labour Is one of the 
predominant factors in the 
production of a working 
computer system and, in 
general, the shorter the pro 
gramming time the cheaper 
the program will he How¬ 
ever. a program written in a 
high level lr.ngu.ige will Iran*- 

I :■ . ri . i- . a 

times taking 50 ’ more space 
and half tu much time again 
to run than the machine 
code equivalent So for pro¬ 
gram* where speed is 
important, or where the 
amount of available memory 


IS low, it's better to write in 
machine code 

An example of an ineffi 
cient translation would he the 
machine code produced when 
the single BASIC statement 
LET A*X*2 is translated. 
tne machine code produced 
could be Immensely long, und 
up to 50 instruction* may be 
needed to enable the compu¬ 
ter to find the log of X. 
multiply it by 2, and then 
antilog it. With very little 
thought this could have been 
coded in only a few- instruc 
tions. 

If ever you have used 

PEEK and POKE in a BASIC 
program, then you have 
effectively programmed in 
machine code 

Finally, to answer your 
question on whether to write 
chess in BASIC or machine 
de If you have a BASIC 
compiler rather than an inter 
preter then go ahead in 
BASIC the pr«>gram won t 
a» efficient, but it will be far 

3 , to Wl 

ebu£. If, however, you have 
u BASIC interpreter (which 
most people have), then I'm 
afraid that you will have to 
write t in a low level 
language or it will be so slow 
aa to Ik* almost uaelmn Chess 
playing algorithms, are very 
complicated and require huge 
amounts of scorching; speed 
Is of paramount import mo- 
A BASIC interpreter will 
work 100 200 times slower 
than the equivalent machln* 
code' The reason is that 
instead of translating the 
whole program into machine 
code right at the at Art of th- 
run i a» a comutler will do I un 
interpreter will re-tTaml ite 
every line mlo machine code 
as, and when it comes to it 
Sheridan Williams 
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COMPUTER ANSWERS 


Stock 

Discs 

1 have been told thul i should 
not look at cMRrtte bxxod 
micros for busmens purposes. 

I do not mm* why, as even a 
1 C60 ran wile should in my 
estimation be capable of 
holding more than [>0.000 
characters. M> application is 
for stock control, and I 
would be unlikely to have 
more than 1000 items on Tile 
at any one time. 

There are many reasons for 
rejecting cassettes in favour 
of discs. 

1 Even the inch mini¬ 
floppy discs hold more on 
each side than the avrrag*- 
cassette. I have seen figures 
from 70K to 350K quoted 
Phis would save you having 
to change c.ivvette* in order 
'.o swap between programs 
and flies. 

2 You can bold many i usual 
Iv up to 40) program* and 
files on a single disc, anil they 
will be instantly retrievable. 

3 Cassettes can generally he 
read at between 30 and 300 
characters per second Discs 

| can be read at around 10,000 
ch/« upwards. To read a 50K 


file from cassette could take 
up to 20 minutes, and yet 
only around 10 seconds from 
disc 

1 Discs tend to be more 
reliable .this is because of 
the nature of the Philips 
cassette format and the 
ens cite drives used. If digital 
cassettes with full logic 
control were used, this state¬ 
ment would not be true and 
h I •" 

significantly improved 
5 Discs arc a ’direct access’ 
medium, whereas ciuntUi 
are ‘serial access’ The ad van¬ 
tage of direct access u that 
any record on a file is available 
for immediate u •*, in order to 
access the 1000th record 
from tape the previous 999 
must be read and discarded. 
With disc the read/write head 
can be moved directly to the 
relevant track. 

When discs are used, pro¬ 
gram packages may be 
written aa a suite of program-. 
— one program calling tfte 
other when required It it pre 
ferable to write many small 
programs rather than one 
large one at- each can be 
worked on and developed 
separately. 

Even if discs are u>ed in a 
aerial access mode (and there 
are many applications suited 
to serial acceis). they arc 
considerably faster than 
cassettes. 


I suggest that you follow 
this by rending mnn on the 
subject of files. I have only 
just hrvshed the surface on 
one absorbing a-rpcct of 
programming. 

Sheridan William» 


Pet 

protection 

I have had a lot of trouble 
with the cassette tapes on my 
PE T 'losing' data I u»r the 
tapes to hold lists nf names 
and addresses, and I have 
to keep re-typing them. This 
is very time consuming, can 
you suggest a (cheap) cure? 

The first obvious suggestion i 
can make i* — have y ou read 
tin- PKT manual, l.hi- giv* s a 
number of rule* for using the 
tape:. I- i inmmc 

the problems you are getting 
A* tape dropout occurs with 
I I HI 

them here 

I Use only < MO cassettes, 
the mylar tape backing is 

II k«l ind runs past • I 
heads better 

• ,i hi |i i 

b Of example, using aeon- 
volitionalc i-srttecleaner th* 
recommended treouency is 
every five hours or use 


3 Don't leave cassettes in th* 
halted position with the play 
button down for long periods 
of time This causes the 
rubber drive capstan to 
become temporarily dented 
thus h ading to frequent 
errors. 

I Where poi. iiilc u th** 
verify command to check the 
t ipc i- OK when in tinllv 
written. 

A* two further suggestions 
of my ow ii don’t try to cram 
too much data onto the one 

caMcttc »pi. data 

over a number of tapes 
Although it may t '• <• lime 
to loa i and unload :uring a 
program run, it’s much belter 
than having to re-type all 
your data Don't store your 
c.i-.-,ett» s ne.u a magnetic 

source fVDL's I* • 

etc) as the magnt'Lie flux CM 

erase the information on the 

* .i ' ta ■ ii 

multiple tapes i* tlial, should 

'ip* i • ; ■ * * ’ i.t ii 

only one of your tapes need 
he r<- written 

The real solution to your 
prohlem (unfortunately it’s 
not cheap) would be to buy a 
second cassette recorder fur 
your PET and "backup 
(keep double or triple copies 
of voor data) I: is very 
unlikely that two tape* con 
: 11 I woul ol n 

wrong at the same time 
Jnn H Malone 


COMPUTERWARE for PROGRAMS 


PET Disk 

TRS 80 Disk 


Job Costmq for Engineers 

Term na; Control 

. . $36 00 

Data Storage & Retrieval 

Line Printer . 

. . $30 00 

Debtors 

1 • ! i* • i 


Creditors & General Ledger 

Account ng System. 

Sb9 00 

Inventory 

System Doctor. 

. $4 7 00 

Word Processor 

Basic Toolkit .... 

$36 00 

Assembler 

Analysis Pad . . 

. $59 60 

.prices on application. 

Disk Head Cleaner 

, . $20 00 


APPLE Disk 

Typing Tutor . . . . S30 20 

Cookbook.S30 20 

Mailing List .... .S32.00 

Graphic Demo Dsk free with 

for Trendcom 200 purchase of 

Trendcom 200 
Disk Head Cleaner $20 00 


COMPUTERWARE 

63 PAISLEY STREET. FOOTSCRAY VICTORIA 3011 
TELEPHONE 68 4200 
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ESP:PSYCHIC PERCEPTION 



OR DECEPTION? 

TYRONE CRUDIS PEERS 
INTO THE UNKNOWN 


Extra-Sensory Perception, abbre- the deviation from what could 
vi a ted ESP.’ is the presumed have been expected by chance, 
ability to become aware of events 

external to one-self without the Ll _ 

use of the known senses. Included Resting problems 
in this definition are precognition I In tests of precognition, tele 
or the knowledge of event' before pathy, and clairvoyance involving 
they happen, mental telepathy or two persons, an experimenter and 
the’knowledge of the thoughts of a subject it is difficult to isolate 
another: and clairvoyance or the one such ability from the others, 
ability to perceive events or oh- For example, if an experimenter 
jects at a distance. Whether such is shuffling and dealing cards while 
abilities exist in actuality is still a subject in another room success* 
a subject for heated discussion fully calls out what he believes 
among scientific investigators each card to be. how can we tell 
today, as it has been for many whether the subject is using pre¬ 
decades. cognition to predict the order of 

Some scientists discount any the cards, telepathy to read from 
phenomena that do not occur the experimenter s mind the name 
regularly under conditions which of the card dealt, or clairvoyance 
arc known and can be reproduced to perceive the curd through the 
(“laboratory conditions”), but intervening wall? Clearly the exis- 
thcre is a whole alternate side of tence of the human experimenter 
reality encompassing phenomena causes the problem, and if he 
which are evidenced only by could be replaced by a machine 
uncontrolled incidents appearing capable of truly random shuffling 
spontaneously. Examples are and unimpeachable recording of 
mutation in plants and animals, the order of a deck of cards and 
the effects of impact of subatomic of the guesses, telepathy at least 
particles and automobiles, fire- could be ruled out. If the actual 
balls, love at first sight, and, per deck could then be replaced by 
haps. ESP. 1 his article gives the an invisible symbolic deck, not 
background for. and examines a shuffled or cut until the subject’s 
BASIC program which will test choice was recorded, a good argu- 
an individual's ability to predict merit could be made that clair 
a coming event by ESP. and will voyance was also prevented, leav- 
evaluate performance in terms of ing pure precognition as the only 

possible mechanism to explain 
successful tests. 

Prior to the advent of rompu 
("“‘iff i : !f : * ters many complex electro- 

lliechanual devices were develop 

od tn solve this problem and, 
incidentally. to prevent uncons 
Hfc ckuis err rs or conscious cheating 
0:1 the part o! the experimenter <>r 
from iffect 

Vour mu'ro-computer offers you 
ideal way to run surh 
B pr- 

B (C.ner 

Jk JM H accompanying short program, cue 
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selections will be right by chance 
is: 

-pXrUN-X) 

X! (N X)! r v 

where N! (read “N factorial”) is 
1x2x3...x(N-2)x(N 1 ixN One can 
observe that the fractional term 
on the left is the number of com 
binntions of N objects taken \ at 
a time. This is also known as the 
binomial coefficient for N and X. 
and tables of its values can be 
found in many handbook-. On the 
other hand our computers can be 
put to work generating them. I’ is 
the probability of being right by 
chance, which is 0.2 in the KSP 
card guessing case, and Q is I P, 
the probability of being wrong, or 
0 8 If this formula is worked out 
for each value of X from 1 to N\ 
t.h- result is a binomial distribu 
lion, a stepped, bell-shaped curve, 
1 foi N 1" 

plateaux of the curve represent the 
probability of guessing exactly X 



▲ 


i ^ 


cards correctly by chance. The 
value of X corresponding to the 
peak of the curve is PxN. the pro* 
liability of a single trial times 
number of trials it is called the 
mean A parameter tailed the 
standard deviation, symbolized by 
the Greek letter sigma, which 
represents the extent of scatter of 
points within the curve, has the 
value (NxPxQ)’ or 0 IxN’’ for 
this particular case. As the peak of 
the curve is made lower, and the 
skirts more extended, the stand¬ 
ard deviation becomes greater. 
Variance, an alternate term, is 
simply the square of the standard 
deviation It is interesting to note 
from Fig. 1 that the probability 
of getting less than 7 or more than 
35 cards right out of 100 is so 
small a a ivtob 
graph; no less than 2x10-4. The 
probability of getting half the 
cards right is 1 6x10-11 


A ppraising results 

The standard deviation of the 
binomial distribution has been 
used since about 1885 ns n basis 
for measuring the amount of 
deviation from chance of actual 
results in card-guessing experi¬ 
ments.! 2) 1'he Quotient of the 
actual number of correct guesses 
lea tii- ex pet t--ii chance iui 
divided by the standard deviation 
is called the critical ratio It is a 
measure of the unlikelihood of 
getting the results by chanc e: 

CK (NPQ?f 

A ratio of zero indicates that 
chance alone is at work. \ ratio 
greater or less than zero signifies 
that some factor other than 
chance is affecting the results. 

ther thi* factor it ESP 
depends on how well the experi¬ 
ment i-. designed to exclude all 
other possible explanations. 1'he 
larger the ratio, the gr< a ter tin 
significance A critical ratio of 
2.7 sigma, which has a probabili¬ 
ty of only about 0.0035 occurring 
by chance, and corresponds to 31 
guesses right in 100, is often used 
as the minimum acceptable criter¬ 
ion for non-chance phenomena 
Critical ratios in the twenties and 
thirties and above for individual.-, 
are reported in the literature of 
professionally supervised tests for 
ESP If you can achieve 3 sigma 
results on 100-trial runs you are 
definitely material for th*- Society 
for Psychical Research.* 3 1 

R andom 

number generation 

We now understand what 
parameters the computer should 
record and compute to appraise 
the results of an ESP test We have 
not, however, discussed how the 
computer is to “shuffle” and 
“cut” the KSP deck to ensure that 
the input to the subject is deter 
mined purely by chance. Here, 
too, there or* unexpected subtle 
ties which must be dealt with. 
You may lie in for a rude awaken 
ing if you thought your computer 
could “generate” random num¬ 
bers 

In BASIC the command 
RND(X) produces a decimal Cm 
lion between 0 and 1 Generally 
i ii. mputers X is a dummy 
argument; that is, the value of X 
does not affect the numbers 
generated. In some dialects of 
BASIC the argument is omitted 
and the function is simply writ < 
as RNI). One or another algorithm 
is used which is known to generate 
a non-repeating series of decimal 
fractions, and each time RND(Xi 
is called for. the next term in the 
will bo produced But i 
system is known as a pseudo¬ 



random number generator If you 
are not sure about how your 
computer responds to RNI) or 
R.NJDlX) make ,i series of tests I 
will wager that, starting from 
powt r or ea< h time, the following 
program will give the same set of 
numbers for any positive value of 
X: 

10 FOR J“1 ro 10 
20 PRINT RND(X) 

30 NEXTJ 

If it doesn’t, write to the editor 
and your inputs may make a use¬ 
ful collation for a survey article. 
In this connection, the Commo¬ 
dore PEI User’s Handbook 
implies that a dil i i 
numbers is generated for each 
nt X. rhi : it th uu n 
PETs I have tested. However, it is 
true for PEI that if X is given 
zero or negative values, fixed 
numbers are generated; ttial is: 

I 

RND(-1) always gives 
2.99196 5 72 E 08. ot. 

How truly non-repetitive is 
v out RND algorithm? My answer 
for PET is that it is non-repetitive 
enough for all practical purposes, 
which is to say that inanity -y»t 
in after running 25.000 terms and 
finding that non.* of them was the 
same as t:ic first term. You can try 
this with 

10 X=RND(1 ):PRINT X« X 
20 Y IIND( 1 ):N N*l. 

PRINT N;Y 

30 IKY X THEN STOP 

5 0 GOTO 20 

... or something similar in your 
own dialect. 

How random is your RNI) 
algorithm’’ Here's a well-known 
little demonstration, sometimes 
done with darts and a board, 
which should give you confidence 
in your computer's randomicity 
(if it merits iti Fig 2 shows a 
square enclosing the quadrant of a 
circle of in it rndiu-. The ratio of 
the area of the square to the area 

i 

determined by observation. 

I'he I illowing program genera 
tes random points in X. Y within 
uve. II testa to iee If they 
are within the quadrant, and sums 
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them in K if they are. The step 
lumber and the result to date .ire 
continuously updated until the 
final step. Punch this m and let it 
run for a few days You may be 
surprised by the results. 

SO KKM. ‘ffUENERATOir 
90 PRINT" ICS] ’*:K-0 FOR J"1 
ro 5000000:1'! 1 * K/J 
100 X=RN'D( 1 Y=RND(11 
IK M2- YT2)1 THEN 120 
110 KK* 1 

120 PR IN I "l HO | J-” JTAB 
4 22)* r -PI 

130 NEXT J:P1 ‘ICS) w*"PI 

l note with humility that the 
legislature in the sovereign 
state of Kentucky in the United 
Stab . of America once planned 
to pass a law making rr equal to 
22/7 An even better approxima 
i lion, incidentally, is 355/113. 


R andomizing the start 

, Clearly we can’t afford to 
have our KSP Pest program 
always generate the same sequence 
of symbols from power on' Like 
Caesar’s wife, the test must be 
above suspicion in this depart 
ment One good way to ensure 
this in to randomize the point of 
entry into the table of random 
numbers. If your computer has a 
real-time clock .i simple technique 

The - maker 


X 


Ml 

area or qc \orant 


\ 


applicable also to games is to use 
the clock time to determine how 
many successive generations of 
numbers are to be ignored before 
the first number is used This need 
only be done once in a senes of 
tests. For example, the PET has 
among other clocks a dedicated 
variable named I I which counts 
the number of jiffies (1 60 secs.) 
since power on up to 5184000, 
or 21 hours \t the point, in the 
program where the first random 
number is required one can 
instruct the computer: 

10 FOR J 1TOT1 
20 X*RND(1) 

30 NEXT J 

. or the running time ran be 
held o a rrtain .....rimu i 
suhstitutmg VAL(RIGHTSiSIRS 

( ri), 3 )) or 11- 1000 ■ 1 ri/10 >) 

or a similar expression for II. 
Another good way is to let the 

.I n number generator run 
continuously until the subject is 
through reading the instructions. 
For example the program might 
read: 

10 PRINT-PRESS ANY KEY 
WHEN READY 
20 X=RND( 1) 

30 OKI AS:1K AS “’’GO IO 20 
This i- the technique inrorp irated 
in the accompanying program. 

ingle digit 
random numbers 

Having achieved the eminen¬ 
ce of Caesar's wife, random wise, 
you may now ask what we arc to 
do with these random nine-digit, 
numbers between zero and one, 
since what is required is random 
one-digit numbers from one to 
five inclusive Those who know 
the answer may skip to the next 
paragraph. The answer is: one can 
generate integers from 1 to A with 
the expression: 

IN r. \*RND(X)+11 
AdlNDlX) vn ill change the range 
from between zero and one to 
between zero and five. In most 
micros, INT(Y) will generate the 
greatest integer not greater than 


Y, changing the range of our 
expression to the integers from 
zero to four. The addition of one, 
either within or without the 
parentheses, will shift the range to 
the integers from one to five. 
(There is one intentional error in 
this article. Readers who spot it 
and who approach the editor on 
or about the birthday of the dog 
Luika, (and who can corr«*ctly 
identify the dog Iuiika) will he 
treated to a drink in all Laika 
lihood) 


r ^rogam comments 

With all these concepts firmly 
;n mind we can now confidently 
analyse the appended program, 
“ESP TEST" submitted by F 
Chambers. An earlier version is 
available on c.issetti* from 
Commodore’s library. 

LINE COMMENT 
100 Good practice to give clear 
statement of title, author, 
and date, with room for 
addition of notes on future 
modifications by others 
without renumbering 100 
lines is a bit more than 
enough, however! Good 
practice not to use line 
numbers below 10, as single 
digits can sometimes be 
entered in error in the 
"ready" state by novice 
operators, thus wiping out 
lines having those numbers 
500 Instructions 1 am glad to 
the title printed as part 
of the instructions; I also 
approve the us* of double 
spaced text throughout. 
590 Randomize the si 

random numbers table (see 
text). 

600 X^ incremental count of 
successful trials; Nl“ mere 
mental count of total trials. 
630 1 1 flags the sample run o! 

symbols 

645 Good practice. 

670 N number of trials 

690 symbol selected by sub- 






ject; S= numerical equiva¬ 
lent. 

800 Generates random numbers 
from 1 to 5; R symbol 
selected by computer. 

010 See Table 1 for PET pro 
pram listing conventions. 
The «• graphics can be re 
designed for computers that 
do not have PET’s facilities 
in this department. The 
author has not copied the 
original ESP graphics faith¬ 
fully for technical reasons. 
They included a circle and 
parallel, wavy lines. 

1500 Routine to display sample 
graphics Delay using the Tl 
clock. 

1570 Routine completed, flag 
reset. 

1600 Increment trial count. 

1610 If guess was correct, incre¬ 
ment success count. Print 

response. 

1640 End of run. 

1710 Rounds off percentage to 
three figures (five places 
because of decimal point 
and the blank which preced¬ 
es all numerals Same affect 
could have been achieved 
with IN MX N« 1000), 1000. 

1740 Equivalent to (X-Mean)/ 
Std. Dev. 

1800 Siime may not care for this 
kind of touch or for line 
675. but I find them re¬ 
freshing. 

I*K I Program Luting Conventions (4) 

| | sny text in blacken is to be inter 
preted as instructions to print 
cursor, clcnr, hump, space or 
rmnt symbols 
Ctl: cursor up 
CD cursor down. 

Cl. cursor l«ft 
CR cursor right 
CS: clear screen. 

HO hom> 

K E: reverse. 

RO: rovers off 

SH- shift (hold shift down for next 



symbols outside of bracket* until 
advised otherwise or end of line 
SR shift release (cancels SL). 

SP apace 

Example; "(tit’U 3CR|*‘ print 
cursor up symbols followed by 3 cursor 
rights N'otr that it . not iie.-esaary to 
specify th.. tin-..- require the u»«? of the | 
shift key. 


^^eferences 

I h. amplified s' iiement ■' Bernou 
li's Utrurem is due to Jumm R. 
Newman and is taken from “The 
World of Mathematic*" vol.3 p 
1448: Simon A Schuster New York 
1956. 

2- “Extra-Sensory Perception After 
Sixty Years' 1 Rhine et al: Henry 
Holt New York 1940. Devotes one 
chapter and an appendix to the 
mathematics of proper statistical 
analysis of F.SP test*. 

3 The Society for Psychical Research 
1 Adam and Eve Mews, London WS 

I Derived from suggestions by J 
Collins and other source* reader*' 
reaction* will he appreciated. 


Program listing 


• - - - • 
-■si «HNT--ar ;r. it l 1 n . - 

f-:m ; *>c.i*- 

• *:•>**.-•it csrr>. Of • 

1 u -i r 

5* i.;.. --.t • ~c j c • ~io. - 

r:o'M*r «? - :fci • .v* -tiiCTi.o. 

_ «o print- ortc Five . Ml :v - -*■£ tim?-: > a. . r • 

• • • 

t'5 pumts*-:'.h «.■- 

m 330 rcjMT- • r-.s. : ’ V*- 

■ ■ « * 

SCO n* 'i:»c 

• 'I' - 

tin • 

530 I'fUT • t I r *-T*. --1 TOTOI'OO 

• 4,1 jr VI--M" TmEU »■*» m 

• 

no PetUT-rXSJ ’Vjr ; r vt"J al> TO " - F 1 

• • •' i • r t»’j *!.•«. « : | -.,i i. ■ » 

679 Jf^ut •• irti.-CT^MbV w 

*T ir MM.V T'■*■*• repjT rt M-E ?-€ Tff jr ,• pi 

• ’ •- 1 • 

55V Ir.e0T-*f4TFF <0 - ST T V ECT:>. : P ' 

-cv jr »- 3- »MfM -1 o.ro 6o0 

• j« $** - P" Then >•. L-.ro coo • 

"20 : c ?»= then £*.- C- EW 

„ i» then .*4 c- r i si 

• 740 Jf Sf--s* THEN $-5 GOTO iO0 • 

ro rti'iT kcv rs> M 1 am. u • • 

m »o f-i-n -* 1 ® • ar .j 

• 32* IF P-l GOTO 30C • 

*» If R-2 GOT. ItXkr 

m .*0 J» V.;. GOTO llsV 

1 * 33« IF P-4 GOTO 12«* • 

ip if p-t got: no* 

• 9W RET DlretOfUl GRAPHICS. m 

>10 PfflMT-TSPC I 

W HtlHIS* I LTIWS^s 

• 330 P«INTSPC'.1?> anr sys 

*40 per»rrsrc< if < jew sy» w 

>90 PPINTSPCUT jew sjs 

• 560 PPINTSPC<I53 'Fm • 

• 5 MtlNTSft• i< ew 

>70 PPMTSPCU7 SSW ;fw 

• yrs ppiMTSfC(i8>^rwir • 

• a nnnTs.PC(ir* w 

303 IF F.J r^N |«.40 I 

• 09 GOTO 1600 • 

:esjo ‘it 

. 1010 13 mWCttOCSsiy- 

• '• '•«- • 

10 M '.f f-l TH1 I I54(. 

-1040 GOTO 1600 

• I noo rtn cnots g»«phic4. • 

I mo k-'.’nt r s' i- mw oe au 

- M.'O POINT *c 1* a 

w 11J0 P»INTSfC«13>"S • 

1140 WINTSPCa* " ■ 

• 11TO ePlNTSfC/J*-S • - - 

1160 PfIMTSPCU?» H a * • 

IIP# P*INTSPC<U> H « * 

• 1190 P»INTSfC(i»*S * a 

1130 If f-I THEN 1540 

1133 GOTO 1600 

• 1.-00 «*! TS1m»IGcE GIWfHl • 

1210 POINT *3“8PC<i» I lMWnn 

: .-.n iNT -pf ■: - • ifw-v^s 

• 1230 re|NTSPC> V * 

:.*0 MflNT>»c<16'"jrw 

i.ni Mtar *c-:- "ftr sys 

• 1260 MUNT3PC isv irw sars * 

:.-"n WflNTSPCtM- a_ 

. 1200 If r-1 THi H IT40 

• 1230 GOTOlsOO • 

1300 ern fjp npt: graph tcs. 

. : io f - n-- r it emtmcrj 

• 1320 F« U»1T06 PflNTSPC 16>*S 0 S • 

I 330 'C-.r w 

- 1:40 4«lNTSPCc:6>-a_ 

1350 IF F-l THEs 1940 • 

1360 GOTO 1600 

• A 

1T10 FOR K»| TO 5 w 

1520 

• 1538 T=TJ GOTO 320 - 

1340 IF TIOT*I20 TXN 1340 * 

ITOO T.TJ 

• 1360 *€XT K « 

1570 F-0 00TO 650 

1608 nj.ni*: 

• ICO If SH» TMF‘i *1 r *vr •<«» rear «. GOTO IC30 • 

1620 ' TINT UMl MG 

. 1630 P«1NT "C.-VECT OUT jf ''d-TPIALf.* 

• S6«0 If N1 OOTOl'OO • 

lots* GOTO640 

. 1 "00 END-Of 50t 0OUTIKS 

• - -i ■ ■ . r- • 

liw POINT B Pft£i$ i-r<V »£v TC ;L£ *E5l*-T£.. 

_ 1N36 GET *r [f *-- VT i v 

• ; '-IN' -l • 

1720 POINT - Cure'C£ fESULTG Hjlf GIVE .0- - : - ;f'Cf T. 

- ;~V rD !N T c-1> pffdict ion : “-n - (t;ic« .« 

J-40 PtlNTUfTI Tfc» 54 - r. • Hi.- . 1* Ml 1 -V • 

;-ts* PSpr *- FJ-GUPt ORE "TER J.D. 40U.: U 

• 1* •* ‘VINT V I Ir J .»u Ml X r * " t >1' ' fT> ■ 

■ 0 • 
.•’?a :r ->*= -m- got; 1300 

• voi# »r- t*. • i -to 

. . • 

_ I 
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Ready for business 



CBM Business Computer System. 

FYtxn the trul> bewildering tomnt of supeHativn, clainu, promises and 
o »me ns in thecc rnputer marketplace how doynu dux-sea microcomputer that s 
right for vou? 

R 1 ' letermine the suitability of a n n m ih i un i in 
S >ft\\ ire, Service and Price 

At Hanimex vs.'vcgot it ill together with Commodoi* Rusimss Machine- 
UI componei quipmenl i designed and manufacture* I 

('cimm-xlorpcnsurin ; t -talSv.stemi *mpatablit\ Kerry CRMSy-tem is t.>ti 
;»ri"i t" inst ll.itioi: u> uuai into maximum reliability from :*ie lay . iu ;»Iu*. 
it in 

An array < programmes is available for business and 1 

applications including General l.editor. Creditors, Debtors and Word 
Pn -cessing. 

Hawever. if you n u .ciulised programmes thesi can Is 

f irociuced easily and inexpensively because* if th< red i ft\ t mis 

ii tn < KM Svslf nr- 

Hanimex anti your < ommodnn l)e. lerhav* serious rnmmitmt nt t*-servin' 
l'l nk- tu ; .ii- ui.it design am: Si : 1 >i .pi ->ii. pr«»l*l« ms in in- i am!.lit-»i 
n n te d |ui -;i-. it I - impleb custom r ma • tei ui 
available. 

\nt wh* a N -»ii finair. f • ii wn u t • pri-e m •.% ill find tha* tin t ’or tin Ion 
Business S\sU :n is •non computer l r less money. And a computer that will 
pay for itself faster 

Alnng with C’omm- iloi* w. .»i Harnmex .ir»- pi.inning for Uu- future needs ol 
tit* ini-ine> ml jn-l-ssimi.il w.-rld Our main cu-toim r i*. tin mall 
nusinessm in. hut professional program me - engineers an-i others are its- 
finding • in pn- lu< • - ir.v ilu ihl. 

'Ar ire proud |. oiler this high quality poiduet a an mcredi >ly i w pnc< me 
I i 1 ivailable for iramidiuU ■ i• 1 1 \ei y firon tn« natioi i. • 

network of Commodore I fealers 


C* commodore 


IT HANIMEX 

"mnu.l.r, Himmm M.-i hmn II. im- • 
l*h ivjt *i uMi.-T* 
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SYSTEM 80 


A PC recently had access t a 
System SO. /.-80 based, it’s 
fully compatible with the TRS-80 
level 11. The machine, an 
integral processor, keyboard and 
cassette dm e, plugs into the 
domestic TV an,1 is no had wvy of 


"getting into"computing. 



It l,aa socket for attachment of an ex¬ 
ternal cassette, quite useful if you 
encounter load problems, as 1 did. It 
seems that some of the commercially 
available tapes, while being suitable fur 
the I'RS-80. need some means of volume 
adjustment on the System HO 

We lent the machine to l3n O'Neill 
I who has UM-d ;> I'RS-80 for some time 
now ) to see what he thought of it Here 
ar« wine of his comments 

"The built-in cassette recorder 


worked well and cut down the number 
of leads needed to connect the system 
to the mains and to other unit*. It also 
offered a manual computer control 
switch, ideal for rewinding etc. All the 
TRS-80 programs from my own system 
loaded perfectly, both on the internal 
cassette and on an externally connected 
one. I also liked the built-in power 
supply." 

One or two things are worth men¬ 
tioning in addition to Ian’s comments. 
It ha* a double width, character switch 
which stretches the characters that 
appear on the screen, thus making edit 
ing much less of a strain on the eyes 
There is a reset button tucked away 
behind the keyboard which resets the 
machine when and if it locks. This can 
happen if reading a poorly recorded 
tape for example. Finally, the S100 bus 
ensure- compatibility with i with-range 

p lev ices. Returning to Ian's 

comments, he also noticed a few things 
that he didn't like 

"The monitor 1 used had a severe 
attack of the shakes when attached to 
the *80’ and I also failed to get it to 
work with either of our domestic tele 
visions. It seems that I should have tuned 
them in, something 1 didn't realise at 
the tune. Perhaps the instructions could 
be clarified. 1 found the convention of 
calling the return key "new line" repul¬ 
sive I don't Know why, l even prefer 
* enterAh well, it's not that important 
1 suppose One fairly wrlous omission 
from the keyboard was a ‘clear’ key; 
and, despite the assurance* of the sales 
blurb. I could find no justification for 
the claim of ' full cursor controls '; there 
is only backspace and new line. 

The manuals. although first 
attempts, appear sufficient and are pro¬ 


bably easier on the inexperienced owner 
than the detailed ilu .i;l. .-x*filer.' 
TRS-80 Level 11 manual. The literature 
seems to have been written with the 
American user in mind and hence it is 
over simplified in plat.» and littered 
with bad grammar and American 
spelling. 

"The BASIC is very compatible with 

that of the I'RS-80 as is shown by the 
benchmark timings <in seconds), which 
are as foll< 

BM1 2.7, BM2 11.6. BM3: 2S.0, BM4 
28 BMfi 31.3. BM6 5: 9. BM7 
81.0, BM8 11.7 

One final thing numeric keypad 
freaks w ill -** sorry to hear that there is 
no convenient place on the System 80 
to fit a keypad.a- there is on a I'RS-80 
Our view nf the system : that it is 
an economical wav of “getting into' 
personal computing Us man dead van 
tage is that it you use the family telly. 

.i ll i 1 i hr 

prefer watching you playing with the 
computer or your computing time will 
be severely ir.tiled in the ei > 
domes'.it harmony David Tebbutt 


ikviinica:. data 

CPU Z80 

Memory 4K RAM 

Screen Own television or monitor 

64 or 32 characters per line 
Cassettes Integral or own domestic 
connected through DIN 
connector 
Bus SI00 

Ports Up to 256 through 

expansion box 

languages TRS-80 Level II compatible 



SALES LEDGER 

'• is their cosh flow, in feu na oi ri - • nkrupt 
because t/n r find it impossible to get their customers particularly the large ones to pay their 
accounts on tone Sot surprisingly, nr are conn titrating tin first of <ur regular \oftwar* ft aturcs 
on the control of a major source of business cash The Sales Ledger. 


OBJECTIVES OF 
SALES LEDGER 


The job oi the Soles Ledger is to control 
and record details of monies owring to 
a company from the sale of their prod¬ 
ucts or services. If yo i were to ask the 
accountant what he would expect to 
find in lu\ Sales I edge? system lie w uhl 
j probably reply something like this:— 
"I must be able to post dated invoice 
i or credit note amounts to the account 
ot the customer concerned. Similarly I 
must be able to post any cash I receive 
from the customer. 1 want a Ircc choice 
in the type of accounting system to be 
used. il I choose a balance forward 
system I would only expect to cce details 
I of transactions in the current period. 

I i it 1 may wish t have dated balances 
It I chose an open item system I'd 


want reference numbers against each 
invoice and credit note. I might want to 
produce remittance adv. at my 

customers can tell me wluch invoice 
they are paying and I'd certainly need 
to be able to allocate cash paid against 
Invoices I'd also need to be able to deal 
with cash I can’t allocate which may 
mean that I need to be able to indicate 
any invoices which may be in dispute 
Whichever accounting system 1 may 
choose I w |< able to change 

to the other easily; of course I'd 

i h I.ii 

forward to open item I might want to 

l i i i 

item and the -est on balance forward. 
I'd definitely expect .ustomei »latc 
ments to be produced at the end of each 
period and I’d probably want an aged 
debtor mulysis to pinpoint im bad pay 
ing customers." 

Now although Sales Ledger »v pnm 
arily the province of the accountant 


there are other interested parties 
The customer for instance may like to 
lee payment terms clearly stated, par- 
ucularly it lie can take advantage ot any 
prompt payments Jiv .in:. I'he Sale- 
manager may wi$' to see some analysts 
codes in the system so that he can do 
reports by Rep. or area The auditor 
may wish to see Sales and C ash day 
book listings to assist him in audit trials 
lhe salesman may wish t enquire at 
ny on tl t tedn of h 
customers and he may need to know 
bow ncj: to their credit limit tuey tie 
Finally Sa.es Ledger packages arc 
lately implemented on their own so 
linkages may be important. \re the 
input tunsawtlon pi- duccd aut.c .iti 
calls by the »rdcr processing v invoic¬ 
ing sy stem? Ate nominal ledeer trans¬ 
actions created automatically In the 
system? Having to re-print infotm- 
ition already known b% • 
be a time consuming job. 
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SYSTEMS 


Product Corporation 


SYSTEMS 

SOLUTIONS 


Intelligent Terminal 

It YOU HANK A BUSINESS OK 
SCIENTIFIC PROBLEM THAT 
CAN BESOIA El) BN COMPtTER 
WE HAV E I HE SYSTEMS SOL 
LTION, AND AT PROBABI N 
MUCH LESS THAN YOt WOULD 
EXPECT TO PAY FOR OTHER 
SIMILAR SYSTEMS. 


Southwest Technical PrinJw is S\strr,\ gnc 
you unmatched POWER, SPEED and 
VERSATILITY 

• Two Central Prooevwi-s with 56K 
& I2SKRAM expandable to ?68k 

using Motorola's latest 6809 

micro. 

• Three Disk Drive types, I7SK. 
2.4M & 16M Bytes. 

• Large range of Printers. 80 A 130 
Column High Speed DOT 
MATRIX and DAISY WHEEL. 

• Powerful urn! versatile Intelligent 
Terminal. 

COMfc \NDSEL rHfcSWTP R-VNtit AND 
TAI.K OVI R YOUR SYSTEMS PKOBU-M 


GFS ELECTRONIC IMPORTS 
15 McKEON ROAD, 
MITCHAM, VICTORIA, 3132 
PH (03) 873 3939 CABLE: 
“CQMIMPORTS” MEL. 


IlHH 



Retail 


1 




Dittriliulnr 



Sciences 

Pitt 

Cnrnp. 

Byte 


Comp 

IMS 

llanimr \ 

Dicker 

SL 

I Ibwei 

Shop 

GFS 

Compan) 

TASKS 

!' • 1 111 • ILC- 

X 

X 

X 

X 

X 

X 

X 

X 

" 1' Ci lit 

* 

X 

X 

X 

X 

X 

X 

X 

P< tt'j 

balance forward 

X 

X 

X 

X 

X 

X 

X 


■ system 

X 

X 

X 

X 

X 

X 

x 

g 

■P Aft J balance i 

X 

X 

X 

A 

X 

X 

X 

X 

H ' Ml-' HI 1 -. -f.-r- 



X 

1 

X 


X 


■ Allocate cash 

X 

X 

X 

X 

X 

X 

x 

x 

^ | 1 r.jlkuatod ..atli 

X 

X 

X 


X 

X 

x 


H Mixed »> stems 


X 

X 


x 


% 

x 

Statements 

H A*cd debtui 

X 

X 

X 

X 

X 

X 

X 

X 

report 

X 

X 

X 

X 

X 

X 

X 

X 

® Sal. . la « anal, us j 

X 

X 

X 

X 

X 

X 


X 

Sales Cat book 

X 


X 

X 

X 



x 

Link to Invokiiie 
Link to Nominal 

X 

X 

X 

X 

X 

X 

X 

X 

Ledpcr 

Link to Stock 

X 

X 

X 

X 

X 

X 

X 

x 

Control 

X 




X 


X 

x 





J _ 

_ 1 

1 





VOLUMES SIZES 


Max cuctomm 1 
dive 

1000 


600 

200 

varies 

var-.es 

399 

HI stem 

Max. transactions! 
1 customer 

3000 

1000 

12 0- )(M> 

1200 

1750 

v or ie» 

.ii. 

>500 

system 

Mj v balance i S1 

30000 

1,000.000 

3600 

9.999.999 

3000 
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EVALUATIONS 

IMS Sales Ledger 

This system was written by Integrity 
M i'. t ’I Ml II 

(Q-3-5I Ql >6). It is available from most 
hardware retailers at around S500. 

lire price docs nol include custom¬ 
isation but it is available at a cost 
related to the modification Involved 
The minimum requirements of the 
package arc a 48k IT M system, dual 
floppy disc and a printer. There arc 
suty users at present throughout 
Australia. 

Documentation comprises an oper¬ 
ators manual and. if the program 
source is purchased, a design manual. 
The 70 page operator manual includes 
a step by step introduction to pinning 
die system and sample printouts while 
program descriptions and file structures 
and layouts arc contained in die design 
manual 

Ihe package is written in BASIC and 
a three months n i against soft¬ 
ware bugs is provided. Training is 
available at ui extra charge. 

Melbourne Byte Shop 
NNnttcn in Australia by Davidson 
Soltware, this system is available from 
Melbourne's Byte Shop (03-568 4022). 
The basic price of the package is SI 000. 
Tlie system is very easy to operate and 


needs little reference to the compre- 
nen . i orientated documentation. 

i on hardware requirements are i 
64K CP M system 8" dual drive double 
density floppy disc and printer. The 
fOgrai itt ii BASK , 

and customisation are available at an 
agreed price while any hugs that creep 
in are corrected free of charge 

Dicker Pty. Ltd. 

This system was written by Retail 
| and is distributed in Australia 
by \J &. JW Dicker (02-524 5639). 

k-i-V I ll I 

mg. Accounts Receivable. Accounts 
Ptyafale and General l edger system and 
costs $1950. 

The cost includes installation and a 
period of training to be arranged between 
i it. 1 ii ird 
ware requirements are a 48K CP/M 
system, 500K of on-line Jisc storage 
and a 132 column printer There arc 
over a thousand users at present 
The doc imentation provided is a three 
part users’ guide which includes a 
.vncr.il system overview, system design 
ind capacities, program descriptions, 
P l.lll I 'I ,1 

suggeste operating procedures. The 
package is written in BASIC, and 
customisation is done as required at an 
agreed price. 


OTHER SAI ES LEDGER PACKAGES KNOWN BIT NOT T\ \l l ATI D 

Pitt Street Microcomputers 02-569 8228 
Computer Power Australia 03-645 3333 
GES Electronic Imports 03-873 3939 
Ihe Computer Company 
Hanimex 02-938 0400 

















FASTER, MORE EFFICIENT 
PROGRAMMING 


What can you do to make vow programs 
taster and more efficient'’ This article 
will hopefully provide the personal 
computer programmer with way, of 
speeding up nis programs. Avenues 
already exist for those with money 
companies and firms where ten thous¬ 
and dollars here and there is easily 
found. Those with money have several 
upturns open to them: they can buy 
a faster computer, buy a faster interp¬ 
reter 1 , or pay a "software house"’ to 
write the program tor them. I have, 
however, yet to come across a pm- 
gram written by an amateur or pro¬ 
fessional that cannot be made faster 

It is not always a good idea to 
coaoentrate solely on making the 
program faster, because in doing so it 
wav become longer and/or less accur¬ 
ate" Nevertheless mere are ways that are 
well worthwhile implementing which il< 
not make the program longer or les< 
accurate 

Improvements in speed are particul¬ 
arly worthwhile on slower computers 
Today’s laree mainframe computers are 
i : • in, in i. i 

time of one second is unnoticcable; but 
.1 similar saving to a micro user could 
save ten seconds or more. 

1: you arc like me then I think rliat 
you will get great personal pleasure 
r< p rovii 1 i 

even ones which are supplied or bought 
can usually be improved. 

I have wntten hundreds ol programs 

ii be entire] 

the\ could all be improved in one wav 
or another I have a program that 
takes 15 seconds to reply in a 3-1) 
noughts and crosses game: it used to 
rake over 30 seconds, but by observing 
the points outlined bter I n an aged t» 
halve its time of response. 

Okay then, let's get started on 
some ways to speed up programs 
l o m i k tl 

program 10-20% faster, hut they could 
make a staggering improvement I 
once wrote a protram that would 
have taken 8600 years lo perform 
some routine It orilv required a small 
modification and the same routine 
worked in 0.4 seconds a slight im¬ 
provement. Here arc some w.r- 
which a student of computer science 
is taught to manage programs more 
I efficiently. 

One line 
Improvements 

The statement LET X = A 2 could 
be made 7 times fastet written in this 

\* ' I’ .VI-r n I I 

slower than muluplKalions. 

Similarly replacing LET X _ A ' with 
LET X - A*A*A will give a t> fold 
improvement; non integer and higher 
powers ^re not worth altering 
The statement LET X c 2* A could be 
nude o% faster wntten in this wav 
LET X = A + A Multiplications arc 
slower than additions 


Function 

Evaluations 

Remember that certain operations arc 
faster titan others, the usual order for 
decrease in speed is given below. If a 
it an be replaced by one 
further up the list then usually it 
results fat a faster execution. 

I ach line takes iucicssively longer 
than die previous one The order of 
these functions may vary with differ¬ 
ent interpreters and should be checked 

I I! i 

benchmark tests mentioned later in 
the article 

Array 

Variables 

Do not use array variables unless ab¬ 
solutely necessary Always replace I 1 T 
A(l) - 3*A*B with LET A1 = 3*A*B 
unless of course you need the modified 
address that A( I) .an provide. It takes 
terpi I - i d 

an array variable in store than an oidui- 
ary variable. 

Another failing is die use ol die 
same array element on successive lines. 
Ihc left hand example is 10 slower 
than the nphi b ind example 

ieLLl X=A(PH3 5 LET 1= A(P) 

20 Ill A AiT>+4 ltf LET X- T+3 

3eLE r / = 6* \(P) 20 LET V 1+4 

.30 I F.T / a 6*T 
Successive calls of die same arrav 
variable are inefficient Even though 
the right hand program is longer, it 
is faster. 

FOR .NEXT LOOPS 
1 OR . . . NEXT loops are die lastest 

i i .'il' 

alwavs be used m preference to die 
LET. IF THEN loop Die fot 
mer are staggennglv laster, often 
anywhere between .'00'' to 200091 
taster. Example below 
10T ET A 0 20 FOR A - I To 10fif* 

20 LL 1 A = A + 1 30 statements within 

loop 

30 statements within loop 40 NEXT A 
40 If A 1000 THI N 20 
In addition to the I OR loop being one 
line shorter, it only takes 3 sec d 
for execution as compared to 12 ec- 
onds for the l I T II Till N loop 
Nested FOR loops arc a source ot 
slowness too. compare these two 

programs - ^ __ 

10 FOR A I TO IP FOR If I TO 4 

’0 FOR B 1 TO 4 20 FOR A-l TO 70 
30 EE I XtA.Bpfl 30 LI 1 \t A.B>-0 
40NEXT B 40NEXT A 

50 NEXT A 50 NEXT B 

The left hand program will execute 
25 a. slower than the right hand pro¬ 
gram Why? In the left method the 
inner loop is set up 20 times. Setting 
up means thai the computet hi I 
store the start, stop and increment 
parameters. In the right method the 
loop has only to be set up - times. 


It possible, stick to integers as pat- 
meters in a FOR loop. (The opposite 
,| L-..I-, _:c reals. Integers are whole 

M ben that can be stored exa tl> 
reals are numbers U.al may not store 
exactly try converting 2.1 into 

binary) Most interpreters treat integers 
In I way to real variant 

and integer arithmetic is around 10 
faster than real arithmetic 

Another common fault is evaluating 
a constant inside the loop, when it 
could have been evaluated outside it 
Example 

101-OKA 0 TO 10 LET X=»3.145296 
90 STEP 10 25/180 

20 LET X 3.1452 30 FOR A 0 10 90 
9625 180 STEP 10 

10 l El B B + 30 El 111 Br 

SIN (A*X) SIN(A'X) 

40 NEXT A 40 NEXT A 

lire leit hand program is poor pro¬ 
gramming as well as taking 15 '' longer 
Here is an interesting program. 

lit III mi 111.; V h 1 

dependmg on die interpreter used 
I if I ET A I 

20 FOR A 1 TO 3- A STEP A 
30PRINT A 
40NEXT A 

’.VI .I ; mp wc use .i i ' 
for tire loop the loop variable itself 
Here arc t-.» > mtp its lchkvcd with 
i • i ! - ; I 

11 12 64 12o 256 for ever If when 
you run this program v »u Jo not get 
the output 1 2 3 then 'the following is 
anudier way ot speeding up your 
programs 

10 I FT B 6 101.I T IT 6 

20 FOR A=B TO 20 LL 1 i'B 
3*B 

STEPB3 

30 itui men; 30 | 1 T I>~B/3 
40 NEXT A 40 FOR A-13 10 C 
STEP D 
50 statement 
60 NEXT A 

Tire right hand program will execute 
faster, because tire loop parameters 
n 'i 1 fculated oi 

at the beginning t die loop only. 

Apart from flic lust point made 
all uic previous points arc universal 
and all interpreters that I have use 
benefit from die above methods ol 
speeding up 


Brackets 

Brackets make no difference to the 
speed at which a function is evaluated. 
ELI X=((<A ♦ B))/C) is evaluated at 
the same speed as 1 FT X = (A * B) C. 

So the moral i> always, use too many 
brackets rather than too few An 
example of too few brackets is given 
here in finding a solution to the quad¬ 
ratic ax 3 + bx ♦ c B 0 
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LET \l=( B + SQR (B*B 4* \*C>)/ 
- * A *oulJ give a w ion. ails vs CI 
LI T XI M B + SQRlVB 4* \*C))/ 
(2*A) is correct 

Trigonometric 

Functions 

It you arc evaluating more tl.an one 
functi nc time t n 
it is worth using the following trig 
identities to evaluate the otl r 
sm 2 x = 1 cc* 2 x 
cos J x 1 sin*x 
Tan x = sin x/cos x 

li! .i program it we evaluate ita \ we 
can evaluate cos x and tan x from it: 
101.1 : A S1MX) iJ LI. I A SIN( \ i 
20 LET B- LF.T B=COSlX) 

SQR(1 A* A) 

301 FTC \ B 30 LET C-TMKX) 

left-hand program should be faster 
than tiic tig 

Looking for the 
place to speed 
things up. 

The place to look is inside a loop If 
i d enough times u 

saving of I (Y'r each time around can 
make an appreciable dill i 11 i 
statement is not inside a loop it is 
unlikely tc. be worthwhile altering it. 


Testing your 
Computer/ 
Interpreter’s 
speed 

It is possible. Indeed it Is a very good 
idea, and only needs to be done once 
for die amateur to check and list the 
speed of execution of various routines 
and functions. The tests used lor 
measuring .ire c . le i ‘Benchmark tests’ 
and you will find a senes of 8 such 
tests in ABC Volume 1. Issue 1. page 
14 

Bench mark tests are devised to find 
the speed and efficiency f a particular 
computcr/intcrprclcr using them it :s 
possible to tint-' a particular routine, 
addition say. Here is a method for 
Id i n • ••ended 

to time I 1 : i >.K. IN 

RNDetc. 

10 PRINT’S’ 

2010R A 1IOIO00 

301 i:t x = : 

40 Nl \i A 
50 PRIM T 
60 END 


Time this program isine a stopwatch 
from tlie Printing of Utc *S* to the 
tin tine of the *h’ Now replac< tl >c 
ik 3C LLT X 1 I A and retime 


the program. The difference in time 
i- due to the 1000 additions pert >rmcd 
in line 30. so divide the time differcr e 
1 1 1 I you have the utnc for DM 

addition. 

Replacing statement 30 with 30 LET 
X :*A ot l i t X ° SQR(X) and y >u 
can time various functions. Make a note 
of the various speed* and you can 
modify your programs to work faster. 

One final word of warning, your 
*il i .A' lead to a I •» ..r. e 

in run-time hut thc\ could accumulate 
to something mote worthwhile. 


Glossary 

1. An l.MLRPKl H R is a program 
wntten in machine language, which 
translates a source program, written 
in i high level 1 mguage (BASIC, CO 
BOL, ALGOL. FORTRAN) into a 
maJiinc language program Remcm 
ber that computers cannot under* 
st.ind any other language except their 
own machine language, and all other 
languages must Ho translated before 
they can be executed. 

2 SOI I W AR! HOUSES arc indepen¬ 
dent companies formed to provide 
computing i\ .-s t.. clients, they 
offer many services, including pro¬ 
gram wriung and li of com¬ 
puter time They also provide soft 
waie packages. 


Apple Owners 

GET HARD COPY OF YOUR HI RES SCREEN 
GRAPHICS. 


This picture was printed on a TRENDCOM 200 
printer using an Apple II computer. 

The TRENDCOM 200 also prints 80 columns 
ASCII upper and lower case. $590 + tax 



Also available from Computerware is the TRENDCOM 100 a low cost thermal ASCII printer with 
upper and lower case and forty characters per line .... S390 + tax. 

We also have plug in and go interface modules for 


TRS-80 SORCERER PET & SUPERBOARD II 


COMPUTERWARE 


63 PAISLEY STREET, FOOTSCRAY, VIC. 3011 Telephone: (03) 68 4200 



COMPUTER BOOKS from DEFOREST SOFTWARE 


Baste Bade .S11.00 

Advanced Basic .....S11.00 

Basle from tha Ground up . Si 1.00 

Basic Work book. . . S7.50 

Discovering Basic . . . ... . $8.50 

Common Basic Programs ... S12.b0 

Sergon Chaw. $19 00 

Hon lo Build a computer controlled Robot . . $15.00 

How to profit from your personal computer ... . . S11.00 

An Introduction to Microprocessors 0. S11 75 

1.SI 2.50 

Z80 Programming for Logic Dasagn . . . $12 50 

Z80 Assembly Language Programming. . $13.60 

Pay Roll K Cost Accounting* (Softv..rra to match $99) $20.00 

Account Payabla & Receivable* (Software to match $99) $20.00 

General Ledger* (Software ro ma tch $99) . . . S20.00 

0502 Assembly Language Programming $13,60 

The 6800 Microproceaor .$11.00 

Basic Microprocessors & the 6800 . . . $16.00 

Computer Mathematics.SI6.00 

Consumers guide to persnnal computing ft Microprocessors S11 00 
Minicomputers structure & programming . . $18 00 

Fundamentals ft Applications of Digitallog« circuits SI3.00 

Small Computer systems Handbook .... . $11.50 

Tha first book of Microcomputers.$6.50 

Computers in Society. . SO 60 

Computers in Action. $7.00 

Standard Dictionary of Computers . S25.00 

Programming Programmable calculators ..S13.50 

110 Basic Computer Programs .. . , S8.00 

Cobol with style. S9.50 

Basic with style. . .. S8.00 

fortran with style.. . $9.50 

Pascal with style. S8.50 


. : us ii ii.ii i, , ui> 


Programming Proverbs . . .$9 50 

Fortran Fundamentals ..$6 50 

Fnrtran 4 Programming ... $9 00 

Microcomputer System Design . $21.00 

Microprocessor Data Manua’ $10 00 

Microprocessor Basics $16 00 

S 100 Handbook $10 00 

Digital experiments $11 00 

Digital Trouble Shooting SI 2.50 

Telephone Accessories S7 50 

More telephone accessories . . . $7.50 

Logical Design Using IC's $24 50 

Statistical Pattern recognition . $21.50 

Fundamentals of Data Base Systems $71 00 

400 Ideas for Dougn Vt 2 $18 00 

Vol 3 .$18 50 

Vol 4 .$17 50 

Integrity 8r recovery in Computer Systems $12 50 

Management of Information Systems $11 00 

File Structure for On-Line Core Systems ... S18.50 

Dat.i 5 anngemont for On Line Core Systems $18 50 

Digital Signal Analysis ... $27 00 

Computer Security Risk Analysis $16 00 

Character readers 5 Pattern recognition $17 50 

Modern Electronics Security Systems , . $16 00 

Printed Circuit Assembly . . $6 50 

Basic Mathematics Vol 1 .S8 .50 

Vol 2.$8.50 

Mathematics <or Electronics.S9 50 

Human Communication Handbook Vol 1 $1700 

Vol 2. .. $12.00 

Computer Dynamics . $13 00 

Computer Aided Oesign Techniques $32 00 

Electronic Gamp Projects .. $6 00 

• TRS80 Disk and other Mysteries Pennington” $25 00 


POSTAGE S Ih/CU OED A T \0 CHARGE. HOY. EVER WF SUGGEST RE - STRATION OR CF RTiP\CATlO\ 

26 STATION STREET NUNAWADING PTY LTD VIC AUSTRALIA Tel: (03) 877 6946. 878 9276 


WORD PROCESSING BY COMMODORE 


FULL GLOBAL SYSTEM 


' lie ConfiguratiG con St' of: 

1 x Commodore 32K M cro Computer 


1 X Con T udore Dual 0is*c Drive 


t x Diablo 135b Hy Fend i 
Daisy Wheel Primer 

WordPro II Word Proccsjiny SoMwer. 
Installat ion and Operator Training 


Central Processor Unit (CPU> - 32K RAM 16K ROM. 
Video Display Unit VDU) - 1000Characters. 
Business Keyboard t 
DOS resident in Unit 

Uses single sided, single density 5V Floppy Disks 
WOK approx. 60 A4 pages actual user storage per disk 
b5 characters per second 
Produces etter qua ty print 


ALL FOR UNDER 810,000 # 

In addition, for a small extra cost, a powerful computing system with software including 
General Creditors Debtors Ledgers 
Stock Control System 

COMBIS Random Aci r-'. Par k.ig. B vines* Information Ss stem 

Price List, Mailing List, and many more. *ex. Sales Tax 


THIS MONTH'S SPECIAL OFFERS: (PiP3se quote Ref NNS when order ng) 

8K PET Micro-Computer — Only $999 — 'Deludes "Space Invaders" Program FREE plus $130 worth 

of other software 

Me more x 5V Soft Sectored Floppy Diskettes — 1 Box (10) — S60.00 (with Sales Tax) 

1-9 each S6.50 (with Sales Tax) 

9'x 11" Plain Paper Continuous Stationery 1 Box (2000 sheets) S25.00 (with Sales Tax) 



welcome here microcomputer systems d'sigmhs 


B.S. MICROCOMP. 

4th floor, 

561 Bourke Street, 
MELBOURNE 3000. 

Tel: 614 1433 / 614 1551 
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10 PART 
PASCAL 
SERIES 


THE COMPLETE 
_PASCAL 

BY SUE EISENBACH AND CHRIS SADLER 


CHAPTER 2 FUNDAMENTALS: 
ACTION AND DATA 


The British Standards Institute 
(BSIi has produced a draft defini¬ 
tion for a standard PASCAL 
language which the American 
National Standard Institute (ANSI) 
and the International Standards 
Organisation (ISO) are currently 
examining. Everyone is working to 
avoid the sort of situation BASIC 
finds itself in where a large number 
of the statements for one machine 
either won't execute or give total 
rubbish on another. 

Niklaus Wirth, author of 
PASCAL, was very firm on the 
idea of standardization, and we 
shall use his book PASCAL User 
Manual and Report (Kathleen 
Jensen and Niklaus Wirth, Springer* 
Verlag) as the ultimate reference 
work for this series. 

However, the team at the 
Institute for Information Systems 
at the University of California in 
San Diego, like most other com¬ 
piler writers, could not resist 
‘improving’ the language slightly 
for their version. Since this version 
is currently the most widely avail¬ 
able on personal computers, we 
shall be pointing out the occasional 
differences between ‘Wirth 
P \SCAL* and ‘UCSD PASCAL* 
as Lliey arise. 

In any case, until ISO and \NSI 
publish their final report, we don't 
know which of these will be closer 
to the ultimate PASCAL 

Every language (computer or 
human) has rules of grammar. 
However it is very difficult to 
achieve fluency just from a list of 
rules; examples bring individual 
(xnnts to life. On the other hand 
an example cannot illustrate all 
the possible applications of a new 
rule. In this scries we will present 
sample programs to illustrate 
points and then, more formally, 
provide the rules so that the new 
constructions can be used in a 


variety of ways and checked for 
‘legality’. 

Format of a program 

A good programming language is 
one that can achieve an acceptable 
compromise between the following 
conflicting goals. First, it should 
provide the programmer with 
sufficient flexibility to allow pro¬ 
grams to be written in a natural, 
logical way, and second, the pro¬ 
grams should have a highly predict¬ 
able structure so that the compiler 
(the program that translates the 
source program into a machine 
code object program) can be fast 
and efficient. 

In some languages, each state- 
ist t] 01 wn line. 
This is equivalent to saying that 
the statement separator is <CR> 
LF tie. the code transmitted 
when you press RETURN). This 
limits the maximum length of a 
statement to some fixed amount 
(usually 80 characters); it also 
makes a program with lots of short 
statements very stilted and space- 
wasting. In PASCAL the statement 
separator is a semi-colon which 
allows several short statements to 
be compressed onto one line, or 
a single statement to overflow 
onto several lines. Even so. the 
compiler can still rapidly sort out 
one statement from another 

It has become accepted that 
every language must include some 
means of documenting a program 
within the text itself. Inis provides 
the reader with additional explana¬ 
tions lieyond the bare lines of 
essential code. In PASCAL the 
primary method of documentation 
comes about through the use of a 
very flexible naming convention. 
Every name (or identifier), whether 
it is the name of the program itself 
or that of one of the variables or 



other elements w ithin the program, 
can consist of an unlimited num¬ 
ber of characters. The only restric¬ 
tions are: 

1 that the identifier should not be 
a reserved word i.e. one of the 
instructions of the language, like 
WRITE etc. 

2 that the firsL character should be 
a letter followed by an unbroken 
string of alphanumeric characters. 

3 that only the first eight charac¬ 
ters are recognized by most com¬ 
pilers. Any additional characters 
will be there for the benefit of the 
fader, to explain the functions of 
the object being named. 

Thus line 1 of the program m Box 
1 has the form: 

PROGRAM EVENING ALL 

f ft 

nwervod word identifier separator 

The identifier “EVENINGALL” 
gives some idea of what the pro 
gram is about. I*he same approach 
should be adopted when naming 
variables strings and all the other | 
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1 PROGRAM ITCH RELIEF; 
ijBEGIN ( ^CONDITION ITCH*) 

IF ’ITCH' THEN SCRATCH ELSE IGNORE 
WHILE 'ITCH' DO SCRATCH 
REPEAT SCRATCH UNTIL ’ITCH GONE 1 
l >. 



program element*, although care 
should be exercised to ensure that 
the first eight characters are 
unique, for the sake of the 
compiler. For instance it would 
probably treat identifiers 
ACCOUNTSPAYAHLE and 

ACCOUNTSRECEIVABLE as 
being identical. 

The second method of docu¬ 
mentation is the comment. In 
PASCAL this consists of a string 
of explanatory text enclosed by 
the character pairs (• and • I as 
shown on line 5 in Box 1. (♦ You 
can use | and 1 if you can find 
them on your keyboard • ). When 
the compiler encounters the left- 
hand delimiter, •*(*”, it ignores 
everything until the right hand 
delimiter, so that the message con¬ 
tained therein is for the human 
reader only. 

Good programmers always use 
a lot of documentation in their 
programs, whatever language they 
are writing .n. However, in 
PASCAL they would probably 


concentrate their documentary 
efforts on the various identifiers 
chosen and use correspondingly 
fewer comments than they would 
include in (say I BASIC or 
FORT KAN. which have more re¬ 
stricted naming conventions. 

The program in Box 1 illustrates 
the general format of a PASCAL 
program. The box is divided into 
three sections. Apart from the 
section containing the PASCAL 
code there is a section with line 
numbers down the left hand side. 


1 

PROGRAM KVLNINGALL 

2 

BEGIN 

1 

(in 1 : '>'1 

i 

*lill f i , o.i ,uj m .:.o i 


OUTE N 'MOVES ro \ SEA LINE*) 


I' N 1 . 1 I 1 

7 

A K ITiLNi ilKLLU UELLO UKLLO 

s 

ENG 


• U HELLO HE: LO 


.ii A ■ t 1 1 A t i \\t IKIO. 

it 

HELLO IELI »HVl ) 

UOX 1 PROGRAM tVKNINUALL 


1'hese are not a part of the code 
hut are u^.-d purely for reference 
purposes within the text. The 
section below contains a represen¬ 
tation of the sort of dialogue one 
would expect to sec on u VDU or 
teletype, were this program to be 
executed. 

EVENING ALL consists of a 
program title (line 1), an action 
part (lines 2 8] and a terminator 
(the full stop on line 8). All pro- 
gram.s must close with a full stop 
as this is a message to the compiler 
to say that the end of the program 
has been reached. The actual 
executable part of the program 
stretches from line 3 to 7 and the 
results of execution appear on lines 
9 to 11. The instruction WRITE 
causes whatever follows it in 
bracket* to be output. WRITELN 
will have the same effect except 
that (CIO LF are appended to the 
end of the text. If there is no text 
after a WRITELN, the type head 
is simply moved to the beginning 
of the next line. Thus lines 3 to 5 
in Box 1 have the same effect as 
line 7 (see lines 9 and 11). The 
bra< hich enclose the output 

are ‘output delimiters’, while the 
single quote- surrounding euch 
item are ‘string delimiters*. In line 
-1 there are two output items 
separated by a comma. 

The structure of the program 
and various subsections are illu-. 
trated. by means of syntax dia¬ 
grams, in Box 2. These syntax 
diagrams show what a program 
looks like, from the point of view 
of the compiler, and as such are 
worth taking a bit of trouble over. 
If one know- how the compiler 
will view a program, then code can 
always be written which will 
compile even though it may still 
misbehave when it executes. 

Look at the first diagram in 
Box 2. When the compiler encoun . 
ters the word PROGRAM (a 
reserved word), it looks for a 
Anything between these is the 
identifier or program name (pro 
vided it obeys the rules) Likewise, 
everything between the and 
the “ ” is the action part which, 
looking at the second diagram, 
starts with the reserved word 
BEGIN and finishes with the 
reserved word END. Between 
these are statements, separated by 
“;”s and they are defined in the 
succeeding diagram Check each 
statement from 3 to 7 in Box 1 
against the definition of a state 
ment in Box 2 to ensure that each 
one is 'legal' this is exactly what 
the compiler has to do. 

As this series proceeds, the 
elementary definitions will Ik* 
expanded and enhanced to include 
all the PASCAL facilities. In the 
meantime, below are some rules 
for interpreting a syntax diagram. 

1 Symbols in circles are PASCAL 
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punctuation marks — ie. separators, 
delimiters and terminators etc. 

2 Sausages contain either the re¬ 
served words (in capitals) or one 
of •letter’, ‘digit’ or ‘character’ 
which includes anything on a key¬ 
board. 

3 Hectangles enclose names of ele¬ 
ments which are defined in other 
diagrams (eg. ‘action part’ in the 
first diagram is defined in the 
second). They can be considered 
therefore as symbols for other 
complete diagrams. 

In Box 3, two diagrams are pre¬ 
sented to complete I u el <>f 
definitions begun in Box 2 and 
stuUd earlier m the text 





BOX 3 _] 

Exercise 1: Draw syntax diagrams 
for a comment. 

Programs that do 
things 

Every part of PASCAL, each con¬ 
cept. method and programming 
trick, has its accompanying syntax 
diagram which, allnough perhaps 
acceptable for compilers, is rather 
heavy going for the potential 
PASCAL devotee. At the same 
time, nobody could be expected 
to stay sutisficd with little Noddy- 
programs that simulate policemen. 
1 iierefore, pausing only to promise 
that in no future chapter will there 
be so many (or such complex! 
syntax liagrams, we proceed to 
develop more PASCAL features. 

. i-1 • :>l r m. • | ’ I ’ n 

with programmable solutions. 

Almost ever) program functions 
by obtaining some data (input), 
manipulating or processing this 
data and presenting its results 
(output) In PASCAL, this fund 


ional aspect of the program (the 
action part of the previous section) 
is separated from the more organi¬ 
sational task of deciding how the 
information is to be stored and 
ust-d at each stage of the operation. 
These decisions must be made and 
announced in u ‘declaration pmt' 
immediately before the action 
part is begun. 

In program P \Y, Box I. lines 
2 & 3 form the declaration part 
while lines I (ie BEGIN) and on¬ 
wards constitute the action part. 
Looking first at the action part, 
lines 5 & 6, together with line 14, 
show how a dialogue can lx* con¬ 
structed within a program. WRITE 
outputs text but allows the re¬ 
sponse to be typed on the same 
line. KEADLN requires a (CR> to 
terminate the input Finally line 
11 is a typical alignment state¬ 
ment Phe valuer, of the variables 

HOURS, RAPE and OVER- 
HOURS are arithmetically man. 
pulated, together with the value 
1.5 (from OVER), to produce a 
numeric value which is assigned to 
the variable WAGE. Phe assign¬ 
ment operator “ ” is used to em¬ 

phasize that this activity occurs 
in the action part, and indicates 
that the contents of a memory 
location ireferenced by WAGE) is 
to be altered. Phe final diagram in 
Box tl define, all the new -tate 
ments introduced in program PAY. 

Although the action part of this 
program must seem straight¬ 
forward for a BASIC programmer. 

n ra 1 >i i 

looks rather peculiar. At machine- 
code level, ail data : ■ represented 
by sequences of ones and zeroes at 
specific locations in memory. 
Higher level languages must provide 
a means of accessing and inter- 

'ii, i,i 

form numbers and characters, 
arrays and words. Generally, 
memory locations are accessed by 
m an of van . >!• names (or ibenti 
fiers) and some languages use 
restrictions in the naming conven¬ 
tion to help the compiler to inter 
pret the data stored at the named 
location. So FORTRAN distin¬ 
guishes between name* fur REALS 


and those used for INTEGERS, 
while BASIC has REALS and 
STRINGS (of characters). 

These restrictions are inefficient 
in two ways first, program read¬ 
ability is hindenxl and second, the 
programmer has to force his data 
into the rigid data types provided 
Thus, in most versions of BASIC, 
a flag (taking values l or Ul which 
need only occupy one hit will, in 
fact, occupy 32 bits in the guise of 
a HEAL variable. In PASCAL, 
variable identifiers have no such 
restrictions so one function of the 
declaration part is to give the pro¬ 
grammer the opportunity to name 
variables and state what type they 
are. So Box 1, line 3 reads: 

vam tfeOGKft ra 11 »vimitn nv wa‘.» aim. 

fKpfl •\»rJ (jMititet tvpe 

This enables the compiler to set 
up all the necesaary memory loca¬ 
tions at one go (before starting 
on the action part). Clearly this 
is more efficient than the alter¬ 
native, where memory allocation 
must occur in conjunction with 
other compilation a« tivities. 

Moving from efficient compila¬ 
tion to efficient execution, another 
PASCAL feature, the declared 
constant, comes into its own. 
When a computer executes an 
arithmetic assignment, all the rele¬ 
vant numbers have to be extracted 
• via the variable identifiers) from 
memory. Because this activity uses 
a significant fraction of the execu¬ 
tion time required for the opera¬ 
tion, the facility exists to incorpor¬ 
ate actual values into an arithmetic 
statement. Ilenco PASCAL allows 
for the declaration of constants 
(line 2, Box I) When the program 
is compiled, every occurence of 
the specified identifier (OVER) is 
replaced by the value indicated 
(1.5). No location in memory is 
associated with constant identi- 
fiers. 

Constants can also be u«-«-d in 
the more traditional way. For ex¬ 
ample line 11 .ii Box i could havi 
1.5’ instead of ‘OVER’. But il 
union negotiations managed to 
push up overtime rates to double- 
time, someone (imagine a larger 
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program with tax and N1 calcula¬ 
tions, etc) would have to look 
through the entire program to 
adjust it 

The role of the ierlaration part 
■> therefore to allocate memory 
locations and to assign constant 
values for use by the action part. 
I h* t'»r l tree I ingrains in Box 0 
cover the descriptions of the last 
paragraphs Hie third diagram 
in particular shows (he exact for- 

.. iriab 

declarations In Box 8 the words 

i fit 

identifier’ occur. By these we 
lean a legal le fiei tat ha 
beei previously declared in a on 
>tai.t or variable declaration. 

r EM P E RATlJIt EC ()XV11RSION 
in Box 5 contains a wider range of 
la in ii ;in 

example of a string constant. This 
facility will be familiar to most 
programmers. In Imp 1 CENTDE- 
GRLE and IFAHHENHEIT are 
m ,, i\i koi-Rs ;ii 
means that they ran only take 
whole number values (and in 
machine terms take up less storage 
space than REALS). 

If the left hand side of an 

. ,n it i. .i 'i H )1 

of type INTEGER, then all terms 
on the right hand side must also 
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have been illustrated in programs 
PAY and TEMPERATl/RECON 


juesti arisi how i it 

ments LEFTFOOl and RIGHT* 
FOOT produce the I n dicated out 




subtracting and multiplying two 
integers, the result will always be 
an integer. However, when dividing 
two integers the result may be ;i 
real. PASCAL provides two divi¬ 
sion ojierutors. */' (as in line 9, 
Box 5) i-. the division operator for 
reals and it always produces a real 
result. It can be used between 
integers but the result must be 

i. I Mi 

declared as REAL. The 
operator DIV (as in line 10 in Box 
5) is used between two integers 
i recul is required. 

Any fractional part is chopped 
off that is truncation rather than 
rounding occurs). So 11 I gives 
2.75 while 11 DIV l gives 2. 

Ihe syntax diagrams in Box 7 
and H deal with the fine points of 
• L language grama i h 


VERSION. Unfortunately the 
syntax diagrams fail to -.how that 
reals cannot be assigned to integers 
explicitly. 

Exercise 2: A rite a program calied 
PAYPACKET that (like PAY | usks 
for hours worked, rate of pay and 
overtime hours and which displays 
a. well a- the wage, the number of 
five dollar notes and one dollar 
notes required to make up (he 
wage packet. Use integer rather 
than real variables and an overtime 
rate of 2. 

Refining a problem 

l jok .it the action part in Box 9. 
Is it possible that Niklaus Wirth 
would have incorporated instruc¬ 
tions for walking down a VDU 
•cm .lily unlikely so the 











P.VSCAL provides the facility 
to add new instructions for the 
duration of an individual program 
just as it allow.s for the introduc¬ 
tion of variables and constants. 
These new statements .ire in fact 
programs within a program and 
are called procedures (similar to 
subroutines in BASIC). 

Returning to WALKING, what 
would programs that produced the 
output required of LKFTFOOT 
and RIGHTFOOT look like? Box 
10 contains programs that produce 
appropriate output. These pro¬ 
grams are conceptually simpler 
than a single program that outputs 
TRAMPs down the screen. 

One of the advantages of using 
procedures is that the production 
of the main program is straight 
forward: it will consist of proced¬ 
ure calls (using then descriptive 
names) whose execution will be as 
desired and whose details can be 
considered at another time. The 
production of the procedures 
themselves is not difficult because 
each one should accomplish only 
one task. (When the tasks get 
more complicated than 

WALKING, the number ol times 
they are subdivided called step 
wise refinement is increased. 
Refinement stops when there is 
little point in further subdivision. 

Looking at lines 2-11 in Box 10 
and the first syntax diagram in 
I it caa • that a pro 
c-edure follows the same format 
os a program, with just two differ¬ 
ences : 

1 The title line is PROCEDURE 
identifier; rather than PROGRAM 
identifier; 

2 There is no full stop »l the end 
of a PROCEDURE since that is 
the signal to the compiler that the 
whole program is completed. 

Like any other identifier, before 
using a procedure identifier in the 
action part of a program it must 
be declared (see Box 111; that 
means giving a full listing of the 
associated code. 

Since procedures are very much 
like programs they too can have 
declaration parts (see Box 9 line 
9). And like whole programs, 
upon exit from a procedure, the 
items declared n it become avail¬ 
able, because their memory 
locations are released. Any identi- 
(ier declared within a pr n 
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is said to be local to it. identifiers 
in the declaration part of the :natn 
program are said to be global and 
can be used within any procedure. 
The one exception to this rule is 
that a procedure can only call 
another procedure if it has been 
previously defined. 

Exercise 3: Write a program called 
MARCHING that prints out twice: 

LEFT 

LEFT 

LEFT 

RIGHT 

LEFT 

This program should contain three 
procedures, called LEFT. RIGHT 
and QUICKSTEP. QUICKSTEP 
should call the other two proced¬ 
ures. 

Conclusion 

We have had to cover a lot of 
ground in this fundamental 
section. Although future chapters 
may he concerned with more 
sophisticated ideas, there will 
never again be the need to absorb 
so much new material. Drawing all 
the various lines together, there 
emerge three significant points: 

1 PASCAL is a language which 
gives flexibility to the programmer 
without interfering with the pre¬ 
dictable format required for an 
efficient compiler 

2 I he major :n* ans »l achieving 

• P \s< \L is through the 
separation of a program into de¬ 
claration and action parts 

3 Programmer control over the 
declaration part offers freedom of 
specification of both variable 
name' and type"- is well as giving 
powerful operational procedures 
that enable the straightforward 
coding of (often repetitive) tasks. 

Anyone looking over the pro 


grum examples would be forgiven 
for wondering — why all the fuss 
over PASCAL flexibility and 
structure? It is certainly true that 
small, simple programming tasks 
can be solved with fairly similar 
efficiency in any language. And 
each problem could have been 
solved with fewer lines of code, 
without constants, integers or pro¬ 
cedures to produce the given out¬ 
put even m PASCAL. It’s in 
large programs that these features 
really come into their own. 

In our next chapter wc will 
iook at another method for coding 
repetitive task' loops and, as 
well, we shall expand the range of 
data types that can be used in a 
program. 
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Frogs on the hop 

In line with United Nations and 
Western Europe, for Australia, a 
problem exists — high unemploy¬ 
ment and the consequent search 
for a remedy. There’s also a 
common aim . . to raise the 
status of the individual in society. 

I he theory has been that 
machines van help to improve 
levels of unemployment and raise 
living standards Mow a report 
coming from France refutes thi> 
idea completely. In effect it says 
land it is difficult to fault its con¬ 
clusions 1 that the spread of com 
puterisation allied to teleproces¬ 
sing, data banks and so on, will 
not solve unemployment. In fact, 
it will increase it and at the same 
time devalue human skills and tight 
en the grip of an all-powerful state 
machine over most sections of 
society. A danger also exists that 
computerisation could undermine 
the traditional sovereignity of 
nations. 

This sensational report 
L’Information de la Societe 
should not t>e seen as the work of 
a group of cranks. . . but of a com- 
1 mission set up by the French 
Government. Headed by M. Simon 
Nora, Inspector at Finance, the 
commission, being charged with 
tin- task of examining the effects 
m French Society of computeri 
sation and teleprocessing, points 
out that in the 1960’s computers 
were expensive, had limited capa¬ 
bility and that 80% of France’s 
computer installations were in the 
hamls of 250 firms 

But. says the report, micro¬ 
processors have effected an 
enormous Irop in computer prices 
with a multitude of small, 
efficient and reasonably priced 
machines now available on the 
market. We live, it goes on, in the 
I era of mass data processing. Tend¬ 
ing to merge into one multi¬ 
purpose communications network, 
the fields of tele-communications 
and TV channels are now capable 
of linking computers to data 
banks and transmitting speech, 
pictures, sound and data. 

Quoting from a summary of the 
report: ‘‘Types of services that 
until recently were in the realm of 
science fiction, are coming within 
our grasp. For instance, news¬ 
papers being transmitted directly 
to our homes, telecopying access 
to databanks simply by telephon 


ing electronic postal and TV 
services. 

“Used in conjunction with 
satellites, the marriage of compu¬ 
ter and telecommunication tech¬ 
nology has produced remote data 
processing. It has become a 
dominant means of communica¬ 
tion powerful, universal, soon 
accessible by low-cost aerials and 
capable of flooding \ust are .is. 
What’s more, the computer revolu¬ 
tion will upset u number of tradi¬ 
tional balances.” 

This means that the massive 
productivity that will come with 
data processing, particularly in 
services, should lead to a major 
cut-back in the number of 
employees. And, according to 
research estimates this could 
affect up to 30 of staff in banks 
and insurance companies in 10 
years time. Over a longer period 
of time, a similar trend will pro 
bably cut back employment in 
social security, post office and 
secretarial work 

Computerisation of administra¬ 
tion in manufacturing, particularly 
in the car industry, will mean that 
firms will be able to expand pro¬ 
duction without increasing 
possibly even decreasing their 
labour force. And the commission 
concludes that the French Govern 
rnent's seventh plan’s ambition to 
create 1,300,000 jobs may well be 
put at risk by the effects of in- 
rreu.sing computerisation. What 
may happen in France can equally 
take place in other highly 
industrialised countries. 

Then again, what is going to be 
the effect on the individual of 
computerisation? Will it create a 
robotisised sub-proletariat, as 
human skills are devalued by all- 
powerful “know-alls” or will tele 
processing, like electricity. Hood 
into all aspects of social life, 
^nuking up the nervous systi m. 
of society a> a whole 

No attempt to give categorical 
answers to these questions was 
contained in the French Govern 
rnent’s report, a document which 
many may regard as being pessi¬ 
mistic. It does, however, contain 
the evidence on which these 
questions can l>e lxas<*d and dore 
not. in any way, attempt to brush 
them under the carpet Moreover, 
is there likely to be a threat to 
the traditional sovereignity of 
states over their telecommunica¬ 
tion systems? After all, direct 
transmission satellites linked to 


databanks - will soon In* opera - 
iii p it' 1 1 • I ii uni 

aries. Equally, is there a parallel 
danger to national security in the 
field of defence? 

M. Simon Nora, and other 
members of the commission 
envisage a world in which the 
treatment of illness would rest 
with general practitioners, or per¬ 
haps even ju I M Heal auxiliaries 
They would supplant the special- ' 
ists whose knowledge lb- 
computer databank would make 
available to all. In education, the 
status of the teacher is seen as 
being changed profoundly by 
teaching aids. . , and many other 
professions and trades would lie | 
affected in the same way. 

The question is will civilisa¬ 
tion be revolutionised by date 
processing and the new tele¬ 
communication technology and, 
if so. for better or for worse' 
Melville Hawthorn 

Micro mania 

There us a sequence in the film of 
‘Hair’ when a couple of mounted 
police. complete with clubs and 
helmets, come upon a group of 
hippies dancing in a park. Tor a 
moment, it looks as .f the police 
arc going to attack then the 
horses begin to dance, forwards, 
backwards and sideway- lo the 
music 

I want to draw an analogy 
H ' i i lar.ei I i 

computers. The film sequence is 
n Ii U most. it raise • an 
ironic laugh, because we know the 
hor-* vo i all ■ ■ • 
danced We know the police 
would have dispersed til* dancer-. 
But the film, in its facile way, 
seems to be saying ‘Hey you 

W i - Ii 

that with a little love wou 
man!" But it won't be like that, it 
isn t like that, and love can't make 
police horses dance. 

We •..umk of personal computers 
as liberating us m some sense 
People talk about the information 
technology revolution, o: compul 
in,; power to the people, of the 
new scope the individual will 
have to well, to compute, at 
least. 

tut it I that. It won't 

be iike that*, computers can’t make 
police horse’s lance either Nor will 
they make nasty people nice poor 
people rich or starving people 
well-fed. 
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if it could only be like that 
with everyone programming 
wow man!” 

Computers, whether they act 
as straight forward tools or as 
advanced, artificially intelligent * 
derision makers cannot >f them- 
vlvi' change political, social _>r 
economic* relations in this roun 
try. You think they can? With 
a i m 

ami-crosses? With balance sheets, 
moi e packa I, for (3 

sake, chicken recipes? Oh, I see 
wt haven’t really begun yet. Please 
when will it start? When Wool 
worths sell pocket computers with 
sound, graphics etc? Can you 
imagine what these machines will 
II ti ll 

and sold? Or will it be when even 
o or people can afford a compu¬ 
ter so they can see how their 
shares art* doing? 

If you point t > indivi iual ;iv> 
where computers have helped, fur 
example, handicapped people. I 
must still enquire how this is going 
t.o lx revolutionary m any way. 
Further, I mignt ask whether spin¬ 
off from, say, Russian defence 
research, even if perhaps it helps 
crippled people, necessarily and 
sufficiently justifies that res. m i 
I believe that in many ways 
the shape of personal computing 
ha> already been defined It is to 
do with leisure, with exercising 


the mind, with money and with 
retreating from most of the world 
to a small space in between the 
screen and our eyes, and then pre¬ 
tending tnat space is ever so 
int and significant 
I he trouble is, as well, that we 
inevitably incorporate the tools 
we use into our model or ‘internal 
representation* of the world. I huf 
we run the risk of beginning to 
see the world in terms which are 
increasingly ‘to do with' compu¬ 
ters We may even alter our lives 
to fit the demands of the compu 
ter. becoming, for instance, the 
‘compulsive programmers’ that 
others have already warned about. 

Worse, we may start to model 
the world using the computer. 

tr ill. 

simulate part; of it. including 
people; these models will then 
affect our perception, which 
affects the next model, which 
affects . ami m> on 

How else, even in these ‘early' 
days, can we explain the unutter 
ably boring ‘computer art’, tnat 
it « be done with 
Spirograph or per. and ruler, but 
whi. h is exhibited for all the 
world as if it were at the frontiers 
of creativity? Or the fact that 
virtually all available softwnr* is 
either business programs or games 
the former just glorified pen and 
paper, the latter rapidly becoming 
i rial and u: ta 


- 1 

though perhap* a.s addi- live, a a 
slot machine. 

The games are even advertised 
for these attributes! “Absolut I 
addictive ' says the catalogue. 
“Yes, boring old hangman”, 
admits the advert. 

Addii ted, bored, dehum 
unable to think of much to justify 
the hundreds or even thousands 
we spent on the machine, we fly 
like moths to every new software 
candle to bask in th** light, 
for a time, anyway. And will 
that be revolutionary? How about 
when your computer i> obsolete? 
Just buy the latest wonder? will 
that maxe us free and powerful 
and able to. . .you know. . . 
control things? 

1 yes, 1 hive a computer. 1 
play games and make art' 1 hope 
to be contributing a regular 
li .ii b : I can 

justify as being a ’valid' use of 
computers in the arts 

But I keep having a sneaking 
suspicion, as the winking cursor 
beckons me across the room, that 
the best thing one can do with 

I 'Ii 

micro-processor-bas.xl delight, is 
to drop it from a great height on to 
the head of someone who’s on 
their way out to get one and 
that could be quite a few people, 
if I do my job right. 

/Irian li Smith 
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AND THEN THERE WERE TWO 


Chess Master, David Levy, continues his series of articles on the principles behind playing computer games 
with a study of the added difficulties involved in introducing a second player 




Two-person games 

I Two-Person games, such as chess, back 
gammon and draughts, are usually 
more interesting and challenging than 
one-person games, and it is to these 
that we -hall be devoting most of our 
studies. The introduction of a second 
player creates manifold difficulties that 
do not exist in a one-person game, but 
fortunately for today's program 
mers these difficulties have been exten¬ 
sively analysed In the computing 
| literature and the problems are now 
rather well understood 

The two-person game 
tree 

Game trees become more complex 
structures when an opponent appears 
ori the scene. Let us consider a relative 
ly simple game, noughts and crosses 
(tic-tactoe to our American cousins), 
and examine how its tree will look 
after a move or two of look ahead. 
We shall assume that "cross" moves 
| first. 

From the Initial position there are 
three essentially different moves: 
1) e (the centre) 

2| a.c.g and i (the corners) 

3) b.d.f and h (middle of the edges) 

On the first move, any of group (2) is 
equivalent to in < all four 

moves are merely refections or rota 
lions of each other. Similarly, within 
group (3) all moves are equivalent. 
This technique of utilizing symmetry 
I to reduce the magnitude of the problem 
is well worthwhile when programming 
a game that lends Itself to a sy mmetri¬ 
ca] analysis. By reducing the number of 
moves that need to be examined at 
any point in the tree you will be cutting 
execution time dramatically, because 


the combinatorial effects of tret* growth 
are enormous. The savings in time that 
can be achieved through using symme¬ 
try can be extremely valuable when 
improving the performance of the 
program by making its evaluation func¬ 
tion more sophisticated (and slower). 

If we so decide, our program can 
terminate Its v-arch of the tree after 
looking at each of its possible moves 
from the root. This is called a 1-ply 
search because the program only looks 
one "ply" deep. (The term "ply" is 
used to denote a single move by one 
player.) In order to decide which 
move to make, out of mi, m : and 
mj, the program will then apply its 
evaluation function to the three posi¬ 
tions at the lower end of the tree (these 


are called the terminal positions). 
Whichever position had the best score 
would then be assumed to be the most 
desirable position for the program, and 
the program would make the move lead 
ing to that position. 

How should we set about designing 
our evaluation function? This is one of 
the fundamental problems in game play 
ing programming because a good evalua¬ 
tion function will help the nrogram to 
make good judgements, and hence to 
play wi ll, even though the depth of 
look-ahead may be shallow A poor 
function, on the other hand, might well 
result in poor play even with a deep ana 
lime consuming search of the game 
tree It is therefore very much worth¬ 
while pulling some careful thought 


a 

b 

c 

d 
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f 
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h 
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SIX SYMMETRICALLY 
EQt'IYALFNT MOVES 



Figure 1 
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into the design of the evaluation func 
lion, and the follow mg example should 
illustrate the type of thinkinn that is 
necessary. 

The object of the game is to create 
a row of three of your own symbols. 
We shall call this a “3-T0w” The MXt 
most important thing is to prevent your 
opponent from making a 3-row. which 
means that he should not have a 2-row 
after you move (a 2-row has two 
symbols of one player and one empty 
space). Next most important is the 
creation of your own 2-rows; then It ts 
important not to leave your opponent 
with 1 rows (one of His symbols and two 
empty spaces), and finally you -hould 
try to create your own 1 rows. All of 
these features could well be incorpora¬ 
ted Into a noughts and crosses evalua¬ 
tion function. 

if we dim num 
3-rows by c,. the number of nought's 
2 rows by itj the number of cross’ 
2-rows by r : . the number of nought’s 
1 row s by ni, and the number of cross' 
1 rows by c,. . . then one measure 
of the merit of a position from cross' 
point of view would be 

c 3 • n : + ci • n, ♦ c, 

but this measure has one obvious 
drawback II does not allow for the 
fact that the term Cj is more impor¬ 
tant than n ; , which is more important 
than c«, and ■*» on. This tan be done 
by multiplying each of the terms in 
the evaluation function by some 
numerical weighting. In such a way that 
the weightings (hopefully) reflect the 
relative importance of each feature. 
The evaluation function then become* 
kj xcj) ■ (k ? ’x n 3 ) + (ki x c 2 ) - 
k,*x n,) ♦ (k, x c,) 
where k } , kj\ k 2 . k|' and k| are the 
numerical weighting-., Smc- one i . is 
worth more than all the n 2 s in the 
world, i.e i winning row is more impor¬ 
tant than any number of 2-rows, we can 
set k. to be some arbitrarily high 
number, sav 128, By studying the game 


for a few minutes it is possible to see 
that if one side has a 3-row, the other 
side may have at most two 2-rows, so 
to reflect the relative importance of 
one's own 3-rows and enemy 2-rows 
it U necessary to ensure that k»> 
2 \ k : '. We ran therefore tr\ kj' 63. 

If one side has a 3 row and his 
opponent two 2-rows, the opponent 
will not have any 1-rows to upset this 
<-oring mechanism). 

If there are no 3 rows, but one side 
only has i 2-row, his opponent cannot 
have more than three 1 rows, as in the 
following situation. 



0 


X 


0 

X 




So kj ’> 2 x k, and k ; > 2 x k, ’ 
and we can try kj 31 k ( ■ 15 and 
k, - 7. Remember that we can modify 
these values m the light of experience 
with the program, the values 12H. 63, 
31. 15 and 7 are merely our first 
estimates. Having made these estimates 
wc should then ensure that the -on- 
for a noughts and crosses position will 
never uusr an overflow, and we d«> this 
by setting up positions which will have 
ili« largest and .nullcst p .-.m .|r -on-- 
and counting the number of 3-row s etc. 
in each. This is a very important part 
of evaluation function design, and I 
remember a chess programmer who 
could not understand why his program 
cradled whenever It was winning or 
losing by a great margin — he had for¬ 
gotten to allow for the possibility of 
one side being two queens ahead and 
when that happened his evaluation cal 
dilations created an overflow 

If we now return to figure 1 we can 
see that each of the three possible 
• ir : move , results in the creation of a 
different number of 1-rows. Applying 


the evaluation function 

128 x Cj - 63 x n 2 * 31 x c 2 • 15 x n, + 

7 x c, 

to the three positions P,. P : and Pj we 
find that in each case c 2 -n ; -c 2 n,-0, 
and therefore: 

6,-128x0 63 * 0 • 31x0 16x0* 7x4-28 
S- - 128x0 63x0 • 31 xO 16*0*7x3-21 
S, - 128x0 63x0 * 31 x0 16x0*7x2-14 

and S, is the most desirable of these 
scores so the program would make the 
move m, to reach position P, (i.e. it 
w ould play In the centre). 

The 2-ply search 

The 1-ply search is the simplest form 
of tree search in a two-person game, 
but it does not take Into account the 
fact that once the program has made 
its move there is an opponent wait¬ 
ing to reply. It may be the case that a 
move which, superficially, look strong, 
is seen to be an error when we look a 
little bit further into what may 
happen. The 2-ply search will "see' 
more than the 1 ply search and so 
moves made on the basis of a 2-ply 
search will be more accurate (provided 
that the evaluation function is not 
a disaster area). How can we take into 
account this extra dimension of the 
opponent' move? 

Let us look at the same tree, grown 
one ply deeper, i.e. to a total depth 
of two ply — one move by the program 
and one move by its opponent. 

If "cross" plays In the centre, "nought" 
has two Mentally different rep lie*, in 
a comer or on the middle of an edge 
(represented by positions Pj i and 
P 12 respectively). If "cross’ makes 
his first move in a corner (P 2 ), 
"nought" will have five different reply 
moves (m 3 | m 2 i m ; , m» 4 and m.j) 
leading to positions P-, P 22 P I2 P 24 
and Va After "cross' plays move m J( 
"nought" again has five replies. I*, is 
easy to see how the tree grow . In last 
month’s example, the 8-puzzle, the 



figure 2 
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branching factor (number of branches 
from each position on the tree) was 
never more than three Here it is more, 
even allowing for symmetry 

Let us consider how the program 
might analyze the situation It uim 
its evaluation function to assign score? 
to the terminal nodes P t t and P, 3 . 
In each case cj-n 2 -c 2 «0. In position 
P,, ,C| - 3 and n ( - 2. In position 
P, 2 .c, =3 and n, - 1 
We now have 

S,, -(-15 x 2) + (7 x 3) —9 
S, 2 -(15 x 1)♦(7 x 3) - 6 
This information indicates that if the 
program ui sitting In position P t . with 
Its opponent to move, its opponent 
may choose between moves ni ( i (lead 
ing to position P| i of value -9) and 
m 12 (leading to position P, ; of value 
6). The pro fc Tam’s opponent wants to 
minimise the score and so it would 
choose move m t t . for a score of -9. and 
mi the real value of position P| , repo 
rented by S,. is this ^acked-up score of 
•9. 

If we apply the evaluation function 
to positions P 2I . . Pjj WO will gel 

S 2 1 (-15 x 3) • (7 x 2) - -31 
S, (-15 x 2) ♦ (7 x 2) - 16 

S, 3 - (*15x2| + (7x2)- -16 
S 24 I 15 x 1) '(7x2)- 1 
Sj* - (-15 x 2) -(7x3) - -9 
Wishing to minimize the score when 
making its move from P 2 . the program s 
opponent would choose move m 2 , 
leading to position P : | and a score of 
•31 

Similarly when applying the valua¬ 
tion function to positions P. . . P 3 « . 

we get: 


Sji 

- S J-' 

S.,4 


•38 
•8 
•31 
• 16 
•23 


I |' ! ' 'I 1 

making ts move from IV would choose 
move Iiij I for a score of 38. 

We now have the following situation 
If the prograi 1 

opponent, with best play, can achieve 
a wore of 9 If the program plays m ; 
then its opponent can achieve a score of 

I 1 ri ii 'I 1 

opponent can score -38. 

Just .is the program’* opponent wish¬ 
es to minimize the score, so the program 
wishes to minimize 'he scon i'he pro 
gram must now choose between mi (for 
•9), m 2 (for 31) and m 3 (for 38). 

Since the maximum of these three 
value* Is 1 irogratn will play mi 
m,. and the backed-up score at the root 
of the tree will be This represents 
the score that will be achieved with 
best play from both ide* 

This procedure of choosing the maxi¬ 
mum of the minimum*. . etc. is 
known not surprisingly, as the mini- 
max method of tree searching. It is an 
algorithm that finds the move which 
will be beU, assuming correct play for 
both sides, provided tliat the evaluation 
function is reasonably accurate. 


[Memory requirements 
for a minimax search 


memory'. In fact it is necessary to keep 
only one position at each level of look 
ahead, together with a certain amount 
of information about the move* from 
each of these positions. Let us see how 
: ■ • 'I ' *' 1 

From the initial position P 0 . the 
program generates tin- first move for 
cross, to position P t . Before proceed¬ 
ing to the other moves that cross can 
make, the program generates the first 
reply move by nought. m t |, reaches 
position P, I and assigns it the score 
'i i i i Um IV ' terminal 
node to be evaluated, so the score of 
9 represents the best score found so 
far and this is the score that is assign¬ 
ed to S, Since P, i» the first move 
at 1-ply to be examined, this score of 
9 also represents the best -cop found 
so far at the i-level. and this is the 
score assigned to S 0 

The program now looks at P 12 , 
which we sometimes refer to as the 
brother of P,, (and P, is father to 

h of the • i 1 i' ’-II d. 

mines the score Si 2 . compares this 
value (6) will till be score found so 
far at this level 4-9) and finds the -9 
preferAbh »> the scores >i and S,, 
need not be adjusted at this Stage. I he 
rug- i " 1 '■ 

11 . but finding none it goes back up 
the uve and look for a brotlu-r to P, 

which leads it to position P 2 and 
then to Pj ■ On the way d »wn i 
rt of the tree the program assigns to 
ji wore of 9, since thi • is the best 
that can be achieved so far. When 

looking at P ; , the program finds a 
score of -31. which is better for the 
program' opponent tli.ui * and •<> S : 
is now set to -31. 

Note that as this process continues, 
the brother nodes that have been 
examined in the past no onger cm 
any useful purpose and so they can 
be discarded At the present point 


in our seanh we no longer need the 
brother of P, that has already been 
examined (P a ), so P, and its successor 
nodes are not kept in the tree .«l this 
time. The tree, at this moment, compn 
•es only P ( >, P; and P ; . 

Having evaluated P 2; we throw it 
away and look at P :: , which has a 
score of -16. I he program’s opponent 
would not prefer this to the 31 
already discovered, and so no change 
is made to S 2 . The program discards 
P 2; and replaces it with P 23 for a 
score of 16. also of no value to the 
program’s opponent, and this is replaced 
in turn with P ;4 and P 2 , which also 
produce no change in i> 2 

Since S ; (-31) is less attractive for 
the program than the best score found 
so far (-9 at S„l, the score .it P ; e. not 
backed-up. P 2 itself is discaraed to 
make way for P,. and the Mime process 
continues, with the program looku g 
in turn at the scores of P, P, 


Task for the month 

The evaluation function for noughts 
and crosses which we have neen using 
in this example has five features. lry 
i eviae « valuation I th as 

few features as possible. !or playing 
noughts and crosses with (s) t 2-ply 
search; and (b) a 3-ply search, and 
test your functions by writing a pro¬ 
gram to play the game using a mini 
max search The fact that deeper 
search will sometimes compensate 
for a less powerful evaluation fu 
lion may make it possible for you to 
reduo tin* number of feature', while 
still writing a program that can play 
perfectly. If you complete this ta-k, 
or even if you do not, you might 
like to think of a wav to make the 
search mud', fasler. This will he me 
subject of next month’s article 



One of the great advantages of the mini- 
i typo of aaarch is that it is not 
necessary to retain the whole tree in 


liood heavens a floppy disc! 
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BUZZWORDS 


F 

Files 

A collection of related 
records treated as a unit 

Firmware 

Software that is permanently 
stored in hardware, such as an 
interpreter in ROM. 

Flags 

Bits which provide information 
about specific aspects of an 
operation performed by the 
CPU, such as whether the 
result is positive or negative. 

Floppy Disc Unit 

Similar to ‘Disc Memory 
Unit’ but utilizing flexible 
rather than hard discs. The 
unit is also characterized by 
having a slower mode of 
operation and reduced 
I memory capacity as com¬ 
pared to a hard disc system. 

Flow Chart 

A graphic representation ol 
the more important steps of 
work in a process, using 
symbols such as rectangles 
I and circles to denote key 
classes ol operations. 1 he 
emphasis i on where and by 
whom work is dor.c rather 
than on how it is done. A 
flowchart normally forms 
part of any systems analysis 
preparatory to the design of 
I a computer program 


FORTRAN FORmula 
1 KA.Vlation 

A long established computer 
programming language, 
particularly Jesignc for 
scientific applications. As 
with other programming 
languages, various dialects 
evolve after a lewyeais 
thus FORTRAN IV and 
FORTRAN 77 may be found. 


1 rout Panel 

The collection of switches 
and indicators (or the place 
where they arc located) 
wheieby the operator may 
control a computer In many 
modem machines die 
functions formerly served by 
separate rows of lights and 
switches have now been 
incorporated in the normal 
keyboard and display. 


G 

Graphics 

Tltc use. particularly on a 
computer's display screen, 
of graphs, bar charts and 
other designs in place of or 
m addition to the usual 
alphanumeric character set 


H 

Hard Copy 

Refers to die printed output 
f .i computer .is . opo ?d to, 
for example, output appearing 
on a VDU or from a voice 
synthesizer. 


Hardware 

A term applied to die physical 
parts of a computer. To be 
distinguished from software. 


Handshake 

\n exchange of signals 
between a computer and a 
peripheral deuce which 
establishes synchronisation 
foi transmission of data. 


High Level I .mgiiagc 

A program coding system 
orientated tow aid (he 
programmer rather than the 
computer. High level lang¬ 
uages tend to save programm¬ 
ing time at die expense of 
less efficient use of liar Jwarc 
and slower processing An 
interpreter oi compiler is 
required to translate each 
high level instruction into 
machine language (usually 
more than one machine 
instruction is generated from 
each high level instruction). 
Examples of popular high 
level languages are BASIC. 
FORTRAN and COBOL. 


High Level Programming 

Programming a computer 
using a high level language 
instead of die complicated 
machine language level. 


I 

I/O-Input/Output 

Helens to the transfer of data 
between a computer and 
pcnphcral devices. 


I/O Ports 

The physical devices which 
provide electrical access to a 
computer by external devices 
for die transmission of data. 


1C 

A miniaturized electronic 
circuit formed from a piece 
of semiconductor and housed 
m a nonconducting, heat 
dissipating package. 


Immediate Address 

In dus mode, die instruction 
itself contains the operand 
rather than the operand 
being stored in a separate 
memory location This form 
of addressing is typically used 
in operations requiring the 
operand to be a constant. 


Indexed Addressing 

The memory location to be 
addressed is pointed tu by die 
sum of the contents of an 
index register and the last 
byte of the instruction 

Indirect Addressing 

Addressing a memory 
location which contains die 
address of data rather than 
die data itself. 

Interrupt 

The temporary suspension of 
the execution of a program 
following detection of a 
specified condition, fur 
example the lack of paper 
m a printer. 


J 

Justify 

To arrange printed (ot type 
written) words so that the 
right hand margin of each 
line is vertically below that 
of the proceeding line. 


K 

Keyboard 

A group of buttons arranged 
in a manner similar to that of 
a typewriter and used to 
input alphanumeric charact¬ 
ers to a computer. 

Keypad 

A keyboard with a smaller 
number of buttons typically 
used on calculators or as an 
additional input device for 
microcomputers It usually 
comprises numeric charact¬ 
er!) and. m the case of 
calculators, instruction keys 
such as add and divide. 

Keyword 

I A group of characters 
which Identifies an item or 
record for data retnevaL 
1 A secret combination of 
characters which identifies 
an authorised user to a 
computer. 

L A group of characters 
which indicates the main 
function of a program line 
in a high level language 

L 

Labels 

One or more characters used 
to identify the location o: an 
instruction (when line 
numbers arc not used) within 
a program. The process of 
compiling such a program 
will replace each label with an 
absolute address. 

Library 

A collection of programs and 
routines written for a part 
lcular computer, minicom¬ 
puter nr microcomputer. 

l.oad Instruction 

An instruction w hich, when 
executed, will transfer 
operand data from memory 
to a CPU register oi from one 
CPI* register to another. In 
some computers, it also 
applies to a transfer of data 
from a CPU register to 
memory. 

LSI Large Scale Integration 

The fabrication on a small 
piece of crystalline silicon ol 
a circuit embodying Urge 
numbers ol semiconductor 
devices (normally between 
100 and 10.000). 
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PUZZLES 


MS Microsoftware 


TAPE 1 LEVEL 2 

Mortoao* calculation*, Dow Jonsrt IndWtrll l»ii> flaw. Inwntory- 
change, California income tax, journal leoger (8K), loan anriort- 

I, I .. >1 .> nit•• .1 i> tf.*1 |I iyr I, <1 *1 I "'li' i %;■ I 

re*u ng, touch typing saes recalpta'ly, oec sion maker, mail 
■-t-.iiijht depreciation, doubie-dadming depreciation, anrl 
revolving cha'gc account 

Alto, matt! problem*, quaan. Sta- Trek I "um 6 »r pu iM h U. 

i 

Star Trek ||. Rod Baron, min * . P*lot. battlesn.p 

"On A Snowy Evening, Mat ten- ni. -ctactne. grand P'-a auto 
race cap-tils, ttch t«etch hangman 

TAPE 2 LEVEL 2 

Fully documcitoct m Some Common Batic Program* by Lon Poole 
& Vary Bomber* 

investment. future value rngu *r dapoots; regular withdrawals, 
ip i j 'ii - mum Ifi v. thdrarva ■ - mma intr-i?*t -"lit tiv# Hi 

eame-t-mtarest deprec -t on rate amount depr*C'a* on. taivsoc 
, iunt ci"'. n*- il p 1.1 mi- on C-p» re , .11 d »t 

payment, remamii ; baonce. tt m loan. - ortysge amor rut. 
greatest common -knom inwp»r pome factor*; polygon area. 

.<paiy»i*. operation* two vector*, radian degree., 
degree - co-ordmtlt poj' eouat-on. lunction* 

plot. linear. C j'v-i - .1' 1 tivp-jial n, S i pt- i lli tmi-'ionlii 1 iu rt, 

Gsutvan Quadrature meg-at-on; de- vative 

Side 2 quadratic equation, polynomial (Newton 1 ft half 
mti'..i!-$earch root*. ' g. po'vt'um-’iJi wmu'to'c-oui eoujt ; 1, 

1 • n addition. iubtract-on. scalar mu t>p 

cat on, inversion, permutations ft combination* Mai Whitney J 

11 -. uamtarcl deviation geomet'c mean & 

deviation binomial, Ponton normal. Chi 

Ch n . itudert ! ‘ d itribut on test P-Cstrit jtioi lirear 

CO' elation c rttfit-ent. im mult'plt me.'' Nt» mil'", lirewt’t, 

•xponontial»egr#*i on. *v*ti“i' 1 lot 1 

withholding taxes tax depreciation schedule: dwelt wot' 

cost mao check, day of w*-cc nay* betwe* two dates, 2 "'|lo to 

mat' 1 . pii i-eti/- 

TAPE 4 LEVEL 1 

i i 

«, inventory control, u'es -eceint tolly, g* 1 ' 

li - . 11 

speech record ng a d, e- J dOuDle-declii' : >g c-pre. atio 1 

Also, math problems, cash register. chase, snoosiy. commander- 
itvehltf. Christmas graph, d, balance tcaie. stock m 

tic t it tor- and On A Snowy P wn-ng 

TAPE 5 LEVEL 2 

Memory test mo-tga>- payments, tension breake- Itneprmtar* 
screen ft vice versa utilrte*. Federal Income tax. election returns, 
bui ness percentage vacation planner, car I >c> 'iskt. diet; J' ng 
?. mulling 11*1 (disk I and first aid 

Also spelling bee. Sta li-- 3 . Blind twndoi tmeope, 

chase, common factor «iinpi»n cunture jpc mg practice, Hamurjbi, 
animals. Snoopy, cryptogram, ttar*h>p, ant*. Yeiterdoy, and Atfl 
(disk) Pilot q the language of comouter-aided instruction (CAi > 

TAPE 7 LEVEL 2 

Disassembler. ?ilot rtster. dropout, m?«nc y loader, memory sort, 
inventory control graph, land surveying, mixed monthly tales 
report, shOpP'ig it. diet Ji.li" mg j. - ' progrei: Chart. '•?*• 
dec me* conversion 

Also Star Trek 4 states and capita l bait "imps 2 spe ng 
practice 2 , number guessing. hangman 2 . mark, s'ot machine. Cipher, 

i 

ctrc-.r f vemarow Bostam. and write - number after 0 
pij.vam mil r.it'. If ■ u >• «• ither *im i.ir Feof Software 
programs P 'at is the samr as me d i* p t on tape 5. except uns 
on tGK tape it stems 

Each Tape S9.90 (incl postage within Australia) 

Please mail your order to. 

MS Microioftware. 

P O. Box 119. Essendon, Victoria. 3040 


LEISURE LINES 


Well, you’ve had a 

i - i i 

since the last issue. so l 

hope you’ie all fit and 
fresh and ready for Jane's 
edition of l eisutc l mes 
First of all it’s time for a 

i 

no answers, no prizes. 

I hide men in a restaurant. 

The bill came to $30. 

so each man ga*c a S10 
note to the waiter The 

waiter took the bill and 
delivered the payment to 


the manager who de¬ 
ll 

I s i 

return to the men On 
the way back to the tabic 
the waiter dishonestly pock¬ 
eted $2 of the $5 tor him¬ 
self. and therefore he gave 
SI back to each of the 
n. That mean a 
ii ad i 

a total ot S2 7 . The waiter 
k< i i 

aid $27 that comes to 
29. What happened to the 
missing $1? 



So much for the ‘kid’s 
stuff, time now lor this 
-I !e 

Place K coins u lie uuarcs 
of a standard chess board 
so that no two coins are in 
line horizon tails vertically 
or diagonally In addition, 
no coin may occupy a 
square or. eii ret main diu 
gonal of the board In other 
words, only the unshaded 
square in the diagram shown 
may be used Solutions 

i 

to- I Puzzle No. 2 1 . 

li ntrahan /Vn.-m// (\ • 
purer, P. O. Box 115, 
Carl!'>n. Victoria. W5 >. 

Once again, please remem¬ 
ber to write clearly and 
include your name and 
address. Entries should ar¬ 


rive not later than June 
mi 1980. Tl i 
notified b> 

and the result, plus sol 
ution, will be published 
:n our next-but-one edition 
of AFC. The Editor reserves 
the tight to make final 
decisions on all matters - 
no correspondence will be 
entered into. 

PRIZE 

Vftc: la* ' :m nil: gl ittOI > 
with the chocolate bars. 

i bt i lit 

than with food for the 
min Yes, our “Silly (?) 
Prize' for the June issue 
is an unabridged version 
of the Concise Oxford Dic¬ 
tionary. It contains all the 
dirty words (bar two) that 

; I 'l 

ley’s I over’! 
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C.I.S.A. 

159 KENT STREET. SYDNEY 

TheOne-stop Microcomputer Shop Providing 
a Total Service to TRS-80* and System 80 Users. 

(TRS 80 is a registered Trademark of Tandy Radio Shack) 
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for all your TRS-80 needs 
write or call 


159 Kb\T STREET. 
SYDNEY 2000 
(opposite IBM building) 
Phone: <02) 241 181 i 


phone. 


We ate currcndv preparing a correspondence courv lot 
rut' I t■■•.Vi IRS B0ulet 1 1 U be avrliable 0 ortl>. 


Wa cany the full range of MK'RO-80 newsletters and 
recorded software plus a range of popular micro¬ 
computing journals. 
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RANDOM 

WRITINGS 

By Michael James 


If the idea of a book, a fairly hefty 
volume too, containing nothing but a 
million “random” numbers* seems 
absurd to you then so should the idea 
ol your omputer or pocket calculator 
producing random digits, e.g.. 1 to 6. 
for your computer games The whole 
idea of randomness seems to be against 
i if filling a book with random 
numbers. The fact that one , • dd look 
at the same page more than once to 
find out what was coming wipes out the 
usuai element of surprise that the word 
random contains! It is perhaps less 
obvious that computer generated 
random numbers arc just as repeatable 
and hence expected. In fact some 
applications demand that a sequence of 
random numbers is repeatable Where 
docs all tins madness take us? In short. 

I what is random about "random” 

I numbers? 

Randomness 

v. 

Pseudo-randomness 

We all have a clear idea about random 
ness The flip of a coin The fall of 
a dice. These events are random. Their 
outcome is not predictable and not 
repeatable (at will). 11 we wanted to 
build an electronic dice into a com¬ 
puter. to enable us to play games say. 
then a direct solution would l»e to take 
some electronic device which behaved 
i i ' example, the outpu < 
a Zener diode or a saline cell. We could 
use the device to determine the stale 
of a memory location in our computer 
and bingo! we have our random number 
generator This is the way ERNIE 
your friendly premium bond selecting 
machine works. This is a very good 
technique for generating random 
numbers that nobody can even guess at 


it is the lack of repeatability which is 
11 Hon i though 

fan an 1 right ' >r the job. machines su h 
as ERNIE arc very expensive things to 

I Itruct ir a lot ol applic¬ 

ations a much simpler soluuon will do. 

Let us think about the properties we 
would like a computer-simulated dice 
to have. 

II bach digit should come up, on 
average, as often as any other 

2> By ebservin.r which digits have come 
up already it should not be possible 
to predict the next digit 
Condition one concerns the tairncss 
, te dice an mdition I 
the independence of consecutive throws. 

I .iirncvs is not a difficult condition to 
satisfy It is the second condition which 
causes all the problems. Fust, we should 
notice that there is nothing m our two 
conditions which says that these digits 
should be produced randomly in the 
sense of coin tossing. I could have a list 
of numbers in which every number 
occurred about equally often and in 
which knowledge of an> set ofn imbers 
would not help me to guess the next. 
These would satisfy our conditions and 
if 1 read them from the list one after 
the other you could not tell it l was 
tossing a dice or reading a list Such 
numbers are called pseudo-random 
numbers because they arc not produced 
by a random mechanism and because 
they are, in principle, repeatable 

fhe requirement of rot being able to 
predict the next random number in the 
sequence, given knowledge of the rest, 
is a problem because, if the nurn ers are 
gene- y I nOfM ndi i method, 

t.e. they are repeatable, then there must 
ex .t a method of predicting them! (This 
is. of course, using another copy of the 
program or list wluch gave rise to them 
in the first place). So it seems that we 
cannot meet the second requirement. 


h loser examination it is obvious that 
wc arc asking too much Of Ottt rands 
numbers ill we need is that they are 
not predictable in the circumstances 
that we are using them in For example, 
tl the method of predictioi ts either 
deduced nr too diffi¬ 
cult to be used by . human then our 
random numbed are ok. for game 
playing on a computer (For most 
i i Nttle I 

successive numbers being uncorrelated 
with one another). 

Generating 
Random Numbers 

One of the first computer (pseudo) 
random number generators, the mid 
square method, was suggested bv Von 
Ne unann in 195' it is tan to uat but 
generates fairly low qualitv random 
numbers tt has a tendency to produce 
numbers like ( X\ mi Xl 'period¬ 
ically. but tt is easy to understand 
1) Specify the number of digits to be 
generated say four. 2) Choose any 
starting value 5069. 3) Square the 
starting value 25694 '61. A) The 
number is in the middle 
four digits — 6947. 5) Steps 3 and 4 
uc repeated with the new random 
number 

A short BASK program f< - the mid 
square method is given below and the 
reader might have some fun experi¬ 
menting with it 

Mid (Quara 

10 INPUT "STARTING VALUE" A 
20 L LtNISTH$U)l 
30 f>= 10MINT(L/2» 

40 Q • 10 ♦ L 
50 A-INT(A*A/Pi 
60 A • A INT|A/Q)*Q 
70 PRINT A 
B0 GO TO bO 


L 



1 ipukr of random 

number generator in use today Is the 
so-called cong: jential generator. It is 

i i i 

square method but it docs give high 
quality numbers with known prop* 
erties. A typical generator is given 
below a> a BASIC program. (This 
particular generator is also of historic 
i . ed :i ! NIA( ) 

Cuogrue'itul 

10 IN*»UT ‘STARTING VALUE". A 

20 A - A *23 

30 A 1NT(A/100000001) 

*100000001 

40 U A 100000001 

SO PRINT A.U 

60 GO TO 20 

The general » >ngi antial generator 
works by multiplying the old randum 

l ii i 

ing it modulo some other constant to 
get the new random number, i.e 

A n*1 [ A n* K ] modP 

Impressing a number modulo I* is 
simply done by finding the remainder 
after dividing by P. In our example 
K • 23 and P ■ 100000001 A farther 
refinement is to divide A„ by P to give 
a random number between 0 and 1 (U 
is our example) Congruential generators 
repeal themselves eventually but ibis 
can take a long time and iepends >n 
the choice ofK.P and A : . (Our example- 
can generate 5.882.352 numbers before 
repeating). Constructing a very good 
c ngn.cntul generator it liffiuiit, nut 
our example will do tor most applic¬ 
ations. 

Monte Carlo 

tdora numbera cai 

S'Tne types of mathematical problems 
as well as in computer game playing. 
For example, supp sc we ire about to 
design a garage and we want to decide 
n p ps I i st all 

1 *o many and some wil stand ;c!e and 
we could have saved our capital Too 
few ar.d we will lose customers as the 
queues get longer. Putting this another 
way, wiiat we need to know is the 
average length oi the queue for various 
n nibcrs of pumps Ti c answer to Ibis 
problem depends on the number ol 

t< US per second and the time il 
takes to serve them It is not easy to get 
die answer by the usual mathematical 
methods. 

A method ol solving the problem is 
to simulate it using a random number 
generator. By writing a program in 
which customers arrived and were 
served with the nght probabilities, we 
emild obtain answers simply by running 
the program and keeping a count of 
the number of customers served and 
turned away. 

The collection ol n >1 | based on 

using random numbers to solve mathem¬ 
atical problem', is generally called the 
Monte Carlo method The previous 


i .ii le . easy to under¬ 

stand and the role of the random 
numbers is obvious. However, random 
number, can be ;scd to ■ >lve problem 
which seem to have roll mg r do will 
randomness. 

l or example suppose we wish' to 
evaluate 



In other words, find the area below the 
graph of x- in the Interval Oto 1 (Fig.l» 
We could use the usual methods of 
numerical integration, i e. Simpson > 
Rule, or even solve the problem directly 
by x 2 = 1/3 x J But suppose wc instead 
generate two random | I and 

U 2 which define a point in the unit 
square i.e they are both positive and 
less than one (see Fig. 1) If U> and l T ? 
arc evenly dislnl uted then the probabi! 
Ity of the random point being below 
the curve is exactly equal to the area 
bcne.it 1 the rurve Thus if wc generate 
N random points, the area under the 
curve is estimated by the probahiln 

H/N where H is the numl" i 
below the curve. A BASK program 
to carry our this method for x ? is 
given below 



Intnqration program 

10 W - 0 
20 N • 0 

30 DE^ FNA (XI - X *X 
40 U1 - RND 
bO U2 - RNO 

60 IF U2 < FNA (Ul) THEN H - H • 1 
70 N - N • 1 

80 PRINT AHtA ESTIMATE - ", 

H'N "N * “;N 
90 GO TO 40 

It Is easy to find any one-dimensional 
integral over 0-1 by changing the 
function (I NA) statement. A quick 
look at the program shows that the 
method is simple when ^ 
other methods. However, a little 
experimentation will soon reveal its 
disadvantage you have to do a lot 
work to get a reasonable answer. For 
example at N 200 the estimate wa. 
0.435 and even at 1000 it was only 
0.3ol. (The correct value is 0.333). 
This would seem to make Monte Carlo 
integration of little use, but with _ few 
improvements it is one of the best 


techniques we have for high-dimensional 
integrals It is rarely used for one 
dimensional integrations, i.e. finding 
areas, hut it is nearly always preferred 
for two-dimensional cases, i.e. finding 
volumes. 

There arc other examples of turning 
a non-random problem into a random 
one and then solving by simulation but 
the reader is referred to the suggested 
reading at the end of this article for 
more details. 

Testing Random 
Number Generators 

Whenever you use a random number 
generator you should always satisfy 
.Ii :iiat it is good enough for your 
purpose Tim can be done cither by 
statistical tests or. for the least exacting 
work, simply by examining .i histogram 
of the output. 

I or game playing most random 
number generator; arc good enough. 
For the \anous Monte Carlo techniques 
it is advisable to conduct statistical 
tests before relying on the results, 
i Details of these tests can he found in 
The further reading) I have tested a 
number of random number generators 
supplied with various versions of B ASIC 
and found them all reasonable none 
of them have been as bad us the mid- 
square method! One annoying feature 
of some BASIC random number gener 
ators is then randomisation. By start¬ 
ing the generator off with wi tl dog 
value, obtained from some arbitrary- 
memory location, wc lose the repeat¬ 
ability of pseudo-random numbers. 
This is excellent for game playing 
otherwise you'd play the same p I 
every time but for Monte Carlo 
methods this is a nuisance It is imposs¬ 
ible to say how good such a randomised 
generator is because its properties 
depend on the starting value used. 

Conclusion 

Random numbers play an important 
part in tire petsonal computer revol¬ 
ution. For game playing the random 
number generator supplied with BASIC 
(or some other high-level language! is 
usually good enough. Monte Carlo 

' ation techniques increase the use¬ 
fulness of random numbers but also 
require better generators A good 
Monte Carlo simulation is simple, 
effective and can be fun after all a 
computer game is usually nothing more 
than a Monte Carlo simulation of some 
“real" game. 


Reference: 

1. A Million Random Digits with 
100.000 Normal Deviates The 
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The Generation of Random 
Variates. T G Newman and 
PL Odell, Griffin. 1971. 

The Monte Carlo Method, ed 
Yu. A. Schrcider, Pergamon 
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Recently APC circularised clubs and user groups 
in fac t, all the addresses we were abb to find 
Surprisingly mane proved long defunct, and indeed 
a few < la mud never to Imre existed in the first place 
The list published here is correct as of goi p » 

though obviously incomplete 
lj YOl'fi grout haoi t he- n in• hided tin ’: i >•u < <in help 
us mah amends by posting all relevant information to: 
User Group Index, 

ARC. I’.O. box 115. Carlton 3053. 

Updates on alterations would also be 


VICTORIA 

Calcring for the SORD 
Ml00 series users ot Mel¬ 
bourne. S.M.U.G meets at 
bO Winmalcc Drive. Glen 
Waverlev on the second 
Saturda'v o: the month at 
: pm Although fairlv 
small (membership of 25). 

I 

concentrates on maintaining 
a large range of user ecncr- 
ated soltware for the SORD 
Ml00. which is free to its 

i 

Other projects include 
the development ol an en¬ 
tire disc system winch will 
be CP SI compatible, as 
well as D O S compatible 
with the present range of 
SORD specific languages II 
you are Interested, contact 
M ' i I 

make Drive. Glen Wavcrley, 
3150. 

AUSOM < Apple Users’ 
Society ot Melbourne) is 
open to any Apple owner 
residing in Victoria, with 

.•i ti< 

that the user must not only 
be interested in business. 
The group’s aim is to 
offer " a forum through 
which Apple users may 
communicate and obtain 
any necessary software and 
documentation 


The membership is curr¬ 
ently 20 and rapid!) inenu 
ing.’ the annual fee being 
$10 00. AUSOM usually 
meets ever, third Saturday 
o! the month at the AMR A 
hall. Wills Street. Glen Iris, 


(opposite the Glen Ins sta¬ 
tion). at J.30 p m. Prospec¬ 
tive members should cont¬ 
act ComputerLand Melb¬ 
ourne and ask for the Pres 
iilcnt. Mr David 1 irk 


A large group in Melbourne 
has recently'been renamed 

ii i 1 i i 

Users (Australia). Its ob¬ 
jective is to promote die 
Interests of Sorcerer owners. 
A monthly newsletter is 
published containing art 
submitted by members, incl¬ 
uding program listings and 
handy hints Subscnptnms 
are $12 00 

1 he group meets each tirst 

of the m 

p in. at the coiner ol bark¬ 
ers Road and Flphin Grove. 
I law thorn in the Swinburne 


Communits Junior School 
Had. Current membership 
is 225 Further details may¬ 
be obtained from 
rotary S.C 1 A PO Box 

! I nca n : I 


Tire newly inaugurated 
( mipucolor Users' Group 
of Mel tunic meet* it ' ; 0 
p in. on the first Tuesday 
of the month at 212 High 
Street W I i 
plans to establish some sort 
of sof tware exchange service 
for us m embers. Ait edu¬ 
cation course on assemblei 
language for the S080 
microprocessor s being or¬ 
ganised it will probably 
run for three meetings. 


commencing In July. For 
more information please 
contact M: 1 Ferguson. 
12 Morphctt Avenue. Ascot 
Vale. 

The Geelong Computer 
Club was established IS 

i eg i . i 

munlcatfon between p >1 
with microcomputer Inter- 

The group meets 
monthly (except January) 

ii or 1 it i' 
at 7.30 p.tn. The usual 
venue is the premises of 
rybar Engineering, Hamp¬ 
ton Street. Newtown .Gee¬ 
long. 

Guest speakers demonstr 
at.ons or louts ire arranged 
for the monthly meetings 
As the club is sponsored by 
a local company, subscrip¬ 
tion fees have not been 
necessary There are thirty 
active members, with a 
special subgroup dev* ted 
to the I RS-80. Prospective 
members should contact Mr 

i 

I i Ictori 

A group is currently 
being formed to cutet tot 
Melbourne’s Pet users 
l urtlicr details next month. 


NEW SOU 11 " ALLS 

The ( oinmodorc Computer 
l sere Association has reg- 
ular meetings -very fourtt 
Wednesda;- at Rot:n . 9th 
Ilnur the Teachers’ Fed¬ 
eration. 300 Sussex Street. 

i \ tc 

speaker lectures or. a topic 


lit interest at each meeting 

I n I 

is appr ixin atcly 50. 

lire Compucolor h sere' 
Group of Sydney meets on 
tlie first Tuesday of the 

: noth at 'I Regent Street 

( 1 : ppendalc. lire meetings 
I i i ta 

i n *• - i 

tunity for private convcr 
S3rion. with the official 
It 

their Melbourne counter¬ 
parts, this club i 

recently formed. They 
intend to present guest 
speakers at some meetings 

i .1 

members to cam the most 
from their ‘C'ompucolore 

Current membership is 1 4 
il a 
Mr Andrew Macintosh. ( 

I ndalt 

QUEENSLAND 

IFF wnput 

Interest Group ot Brisbane 
meets every sccon I I riday 
the t I 1 

commence at 7.30 p m. at 
the r.A.F.li. building. Old 
South Brisbane 1 "wr Hal', 
corner Vulture and Graham 

ii it ii n 

club membership is cun 
cntly IOC in arc 

always welcome. 

\t each meeting a lecture 

i strati over! 

i t i i 

members are given. Several 
times ;< ycaT. the group 
iblishi I i 

details the topics to Se 
discussed a - , forthcoming 
meetings and gives infor¬ 
mation concerning the local 
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USER GROUPS INDEX 


hardware ami software re- 
uilcrs In conjunction with 
T.A E.E , courses have been 
tu assist those 
interested in microconi* 
• i il 

Mr N Wilson. 1*0 Box 81 
'I n. Queensland. 4010 


An ambitious club has 
been formed in Queens¬ 
land - 1 he Brisbane > outh 
' iputei Group lis aim 
is it allow students to gain 
experience with computers. 
A Software Exchange Ser¬ 
vice is currently being es¬ 
tablished to operate free 

for members 11 i roup is 
keen tor new members and 
contributors to their 1 \ 
chance Service. 

The President is interested 

i i 

i .i i i 

in other cities or states, 

eventually to form a nat¬ 
ional group Mr A. Hams¬ 
un, PO Box 396, Sunns 
bank, Queensland 4109, 
should (>e contacted for 
more information 


SOUTH AUSTRALIA 

\i >pp 11 unity 1 u 1RS BO 
owners and users to meet 
informally and discuss ideas 
and problems is offered by 

I I 1 o p 

of Adelaide Die clu- meets 
mi the first rhursday t I 
each month (except 
January) at 730 p.n (Al¬ 
though officially approved 
by Tandy, the group re¬ 
mains independent). 

No fee is charged and the 
group docs no: have a 
i ry or news H 
ever, a member speaks cm 
a subject requested each 
i • 'l ii then si 
discussion and private talk is 
encouraged between mem¬ 
bers. The organisers 
that this informal structure 
of mcctuigs is very succcvs- 

i 'i 

.hiding meeting venues, v n 
be obtained from Mr. G. 

i i 

Street, Adel lidc. 5000 

% 


ACT 

M1CSIU was founded by 
members of the Canberra 
branch of the ACS., but 
is not confined to ACS 
n . tufnrrs. Meetings are held 
ai 730 p the secon 
Tuesday of the month, 
and arc advertised in the 
1 mbe ra Hi v on the 
preceding Saturday The an 
i uion lee is 

with a halt-rate concession 
foi full tunc students end 
pensioners further infor- 
i! .-.tuii (• .iv.ulah! I rum 

[ lie Registrar. MIUSIG.C7 
1*0 Box 44r., ('anbi-ri.iCity, 
AC I. 260! 


NEW ZEALAND 

I W Uington Mi. m im¬ 
puting Society Inc was 
formed in m. 1^77 with 
the aim of providing a 
means of communication 
and interchange of ideas 
between members The 
membership of oO includes 
people fi 

of microcomputing areas 


and levels The fee is $10.00, 
which is reduced to $5.00 1 
for those joining in the 
lattei hall of the year or 
who reside out of the 
area 

The club priviledges include 
the option of borrowing j 
TRS- fsO or D2 kit as well 
as books from hardware 
and software libraries; 
ucccssubility ti I’ROM pro 
grammers; "an on-going con- 
vtructiona! c >urv liuildinc 
an extended M6802 system; 
and free advertising in their 
newsletter to buy. sell nr 
swap within the club 
Meetings .ire held on the 
second Tuesday of each , 
month (excluding December 
and January) J tl..- Victoria 
University of Wellington, 

1 ecture Block 2. between 
“30 an;: 1030 pm The 
format is formal business. 
general discussion and then 
a guest speaker; visitors 
are welcome. Further de¬ 
tails may be obtained from 
Lindsay Williams. 2 Pope 
Street Plimmcrt n Net 
Zealand. 



1/ ( introduce* the fir*! of a *■ not uf rvferen ■ %hret* . ith thn month. the ii'tS instruct! n %,-t ll.- pl s n t • ifii i you 
similar chart s uith the op codes ( <r a! the common prove swe * Other area* in that! cover arc standard codes 
\S( !l h HCDIt . It \ f DOT etc. hardware interface standouti and pr Uu ols and anything rite u htch Urnd\ it*elf to tint format 



THE HOMO MNKMONICS ARRANGED BY OPCODE 


(tonpilni b> John A Coll 


MOV MOV MOV MOV ADD 
B.B DB H.B M,B B 


SUB .ANA ORA RNZ RNl RPO RP 0 


!0\ ADD SUB 


AN A ORA POP 


STAX STAX MILD [STA MOV MOV MOV 
B 1 D | B.D D.D H.D 


MOV ADD SUB ANA ORA 
M.n D D D D 


MOV MOV MON ADD [SUB ANA ORA J.MP OUT XTHL DI 
D.E H.F. M.K E E F. 


D.H H.H M.H H H 

MOV MOV MOV [ADD 'SUB 
D.L H.L M.L I L 


PUSH I PUSH PUSH PI SH d 


MOV MOV MOV HAL I ADD SUB ANA ORA* ADI i 

B. M D,M H.M M M M M 


MOV ADI) SUB ANA ORA RST ROT ROT RST 


DAD "DVD ' Ii.vD’MoV {MoV* MOV ‘MOV ‘aDc 


Pl.TLL: SPHL 


D H SP 1 C.C 

LDAX LHLD I.D 
D . i C.D 


fc£ LX A.C C 
MOV MOV MOV 1 ADC 
FI) L.D Ia.D ID 


IxX" MOV 


M 1 v i 


XCHi 


D H_ SP C,E 

I 

E L A : C.H L.II L.H A.H 


D(’R DOR fKItMOV MOV * MOV [MOV * At* * SItfa * XK.V *i VIP CALL* 


• >V MOV AIM* ISBB IX: ■ 









At 1STRA! I VS MOST IT TO DATI BUYER'S GUIDE 
TOR MIC ROCOMPUTTRS 

Month b\ month, every effort will be made to keep 
In Store up to-date and act urate 

And that means APC will al*a\ s be happy to hear tmm its readers 
of any errors, and additions that seem worthy of inclusion. 


LISTOl \BBRLV1A I IONS 


A 

Assembler 

K/B 

Keyboard 

A/D 

Analog to Digital 

M’A 

Macroassembler 

B/W 

Black and White 

N/A 

Not Available 

C 

Cassette 

N;P 

Numeric Pad 

cps 

Characters per second 

O/S 

Operating System 

Doc 

Documentation 

P/P 

Parallel Port 

E 

Extensive 

RAM 

Random \i\cssMemor> 

Ed 

Editor 

ROM 

Read Only Memory 

Ex 

Extended 

res 

Resolution 

F/D 

Floppy Disc 

S 

- Software 

II 

Hardware 

S/P 

Serial Port 

1 

Introductory 

T/E 

Text Editor 

I/O 

- Input Output 

V 

Utility 

nit 

Interface 

VDU 

Video Display I nit 


\ll prices shown ire exclusive of sales tax. except where indicated by an asterix 


Software itenu Itetod in italics ate included I i of ih i i 


.Name ul 
Machine 

Main 

Distributor 

A PhuiM No 

Hardware 

Soft ware 

Doe 

Price 

Comments 

Apple 11 
pill* 

Computerland 
(03)62 558! 
(02) 29 3753 

1- n - 

1648k RAM: 65u2: colour 
VDU int 1 I/O riots 
games paddles: option 514" 

1 D(U6K’3nd 11 MB disc 

O/S: BASIC 

Pascal: came* 

E 

51395 

280x192 hi£ft res colour 
graphics. Applesoft 

H ASK in 12K ROM 

Century 

Abacus 

Computer 

Stan 

103)429 5844 

(100.48 64k RANI: Z80: 
12" VDU: 2x5’//’ F/D 
(2x143k) 112 ipt printer 
RS232 port- SI(*'* bus 

1 3 0 lii'ii - 2x1 D 
• 2\313R): hard disc: 
4*RS232 2\P/P 

COBOL 

FORTRAN 

BASIC 

I 

Cl 00- 
$4950 
( 200 
55400 

Also available C300 

Challenge: IP 

Systems 
Auvmation 
(02)439 6477 

4-32K RAM 6502 C int- 
24\J? VIM :nt RS232 
port, option dualS 1 *" 
r D (’.40Ki 

O S: BASIC A. 
Ramos 


5448 

8k rnicrosoft MASK :n 

ROM expansion board 
available 

c hallenger 4 

Systems 
\u .mutton 

' . i 

8-iSk RAM 65 m; c our 

64 VDI t 5232 

port I'P option 6502C 
microprocessor, dual 53*" 

1 IX140K) 

BASK Pascal 

_ 1 

1 

$871 

BASIC in nk ROM 

Compucolor 

II 

Anderson 

Digital 
r quipment 
(03) 543 207^ 

8-32K RAM 80R6 P’ 
32\64 8 colour VDU: 

«tafle5V’F/D(5lK) 

RS232 port 

1 \BASIC(ROM)ad 

I 

s:o9< 

16k model. 52395 32K 

52695 maintenance 
manual available 

Cromemco 
Syitem 2. 
System Z2H, 
System 3 


64-512k RAM: ZS0A 

S> stem 2. dual 5 I /D 

(>46K» System Z2H. 
alto Winchester disc 
(11MB): System 3 8’ 
dual IMB: S/P: P P 

CDOS BASIC 
COBOL FORTRAN 
M A: EmBASIC: 
Structured BASIC 

E 

S. stem 2 

53990 

S', stem 
/ 211 
59650 

Svster \ 
56 7 SO 

All S' item' cxpardable to 
multi user <2-7 uteri) 

52880 $8825 

Fxid) 

Sorcerer 

Model II 

Dick Smith 
Electronics 
<02>8RR 3200 

R48K R AM Z80 

30x64 VDU int.: 

RS232 P..H P/P 

S100 bus.extra C ml 

O S FxBASlC 
(KOMI M/OOS 

CP M 

1 

$1295* 

High ret graphics capability 

K 1 

2k ;i..n 1 1525* 

48K 'talon 51655* Use: 
programmable charac*cr set 






























Name of 
Machine 



Microcneine 


N rili S' i 
Horizon 


Pc? 2001 


SrrJ Ml00 
ACE III 


Sord M223 


Miln 

Distributor 
& Plume No 


Hewlett 
Packard 
Australia 
(03)89 6351 


Microprocessor 

Application* 
(03)754 5108 


llaidwaic 





32-K96K RAM S0RS 

2 KS232 ports S|(H) 
bus lual £ V I I) 
l63t»kl 

O/S lx BASIC 

Id \ CP Vf 
CBAStC: FORTRAN 
COBOL 

64KRAM MCP1600: 

2 x RS2J2 punt 

2xP P: Options - dual 

1 Hr 

density), S" 1 D (single 
or dble density) 

BASIC: Pascal File 
Manager U 

32 64k RAM: Z80A 5'* 
I/DM70K): 2\S/P 

IP/P opti mal VDU 
(Si 350); Quad density 1 D 

DOS BASIC : 
COBOL: FORTRAN 
Pdscil: CP M: M/A 

8 32k RAM 6502 C: 

9" 25\4' B/W VDl 
extraC Int II 1.1:488 pot 

O/S BASIC: A 


Alliance 
Digital 
Corporation 
(02) 4 36 1600 

Abacus 
10 3) 429 5 844 


Alliance 
Digital 
Corporation 
(02)436 1600 
Abacus 

(03)429 5844 


48KRAM U 24x64, 
12" vi)t RS:.'2t <rts 
2x5 V F/D (2x 143K): 
SK'm !.U’ 2 *avc 

speaker: V/DConv.. 

i i ' 


IRUiQEllHZftlEHin 


64K HAM /80 12V 
24x80 VDL 2xKS232 
port S]00 bus 5%'* 
r/D < 3S0K > 


O/S: I xBAS/C 
FORTRAN 


O/S FmBASIC 
FORTRAN: COBOL 



1 RS-80 

Level 2 

Tandy 

i 

(02)638 6633 

Vector 

Al A JW Dicker 

Graphics 

102)524 5639 

System B 


Versatile 4 

Mls'XOpiOCCSSOI 
Applications 
(03) 754 5108 


’■Its R AM Z80: C 

12V I6\64 H/U VDl 

BASIC: Games \ 

4-48K RAM: Z80:C 12" 
16x64 B/U VDl’: 

KS232 port P P 

BASIC M/A. 
FORTRAN: 

COBOL 




l /D(63Uk)sl2". 24x80 
B/\V VDl S/P 2xP T 
32-56k KAM 8085 9". 
24xSO B/'W VDL dual 
y/r l /D (630K): S100 
u KRS232 


CP/M: I d 


Mb ASK MDOS 
(including I'/l and 
A) Vernon 4 
MDOS AND 
BASIC: CP/M 


SINGLE BOARDS 


Acorn 

Cottage 
Computers 
(03)481 1975 

1 Kk RAM 6502: 1 PROM 
socket. Hex K/B: C int: 

8 digit I.FD display up to 

6 ports: opt! 

. ar l *4 v. iv connect r: 

VDl card, l ull K/B card 

V^K monitor: 

BASIC 

Aim 65 

Dwell Pty Ltd 
(02)487 3111 

14KRAM 65 2 8k ROM 
lull k B 20 character 

1 I D display: 20 char¬ 
acter thermal printer. 

Cx 2 >nt : P/P 

8K monitor in 

ROM A: 

BASIC 

SBC100 

Miaotrtx 
(03) 718 2581 

IK RAM 2S0 8k 

ROM SI IS P: 

IP P 

IK monitor. DOS 
in ROM 

Superboard 

System t 
Automation 
(02) 439 64-7 

4-32k RAM 6')2 10K 

ROM lull k/B 24x32 

VDl Int C in - options 
RS232.duol 5 V 1 D 
•140K) 

BASIC: game* 


till dot matrix graphics. 
i/P compact portable unit 



l»o available as board 



iptlonx dual v. 

ID (353K), S2329: 

V. < I . I IS. 11 »•: I. 

Ml00 A( i r - «>u'ur 

" III. II 





16k machim includes 
N/P: 4-16K upgrade $320' 
(S250* withoul N P) 
max. config. 51169*: 
option tingle 5V* F/D 
(/ 8k). (max ut 4) 
pill md m 



SA. S)steml 
H $285 

Sy trend I 
6 I 
Systcmlll 
fincl.a5V 
F/D). 


HBI 


Jmveml interlace .aid 
available. 



ate available 575* 


Iso available assembled 
374 


ASIC ir 8K ROM 


48 \PC 



























































SOUND FOR THE TRS-80 

by Roxton Bakci 










This machine language routine provides 
an easy method for adding sound to 
programs Written to c accessed from 
TRS-80 Level 11 oi Disc BASIC, it 
produces a square wave output to the 
AUX output Uric (large grey plug). 
Although this output :s str ing enough 
to dnve an earplug or headphones, 
hotter effects are act b >1 
the .oxsette m tiic record mode ana 
connecting the ALTC plug to the cassette 
unit y the AUX tack and a speaker to 
the ear phone jacK The host sound of 
all results from connecting the cassette 
output to a r ,\c, powerful tifi ystem 
Phaser blasts through this can teaily 
shake up the troops 

Soundex can be POKHd anywhere in 
memory and is completely relocatable 
(rt can even he embedded in a RLM 
statement at tire beginning of a 
program). 

If high memory is tt be used to ire 
die machine language drive. MEMORY 
SIZI must be set at 12695 for I6K 
machines. 490 7 9 lor 32k and 65463 
I8K If TRSDt ; 

an additional 51 bytes should he 
reserved. 

After OI.OADmg or keying in the 
BASIC program and running it, the 
Soundex drive can he accessed via the 
USR command 

Tone duration is specified by using 
a negative argument m the USR 
command 

X-USR(dd) 

I he Venable Jd can have an> value 
from I to 32767. representing tone 
durations from 0 to 2 seconds. 

I> general a tone and specify its 
pitch trie IJSR command should have a 

? o$itive argument. Any value from 1 to 
2o76 can be used but. practically, 
only those between 1 ana 100 are 
useful 

Oruc set, tire tone duration will 
control all subsequent tones until a 
new duration is specified 

Another option available is that of 
the 'v ice' of the tone Hu is changed 
by POKting any or the following values 
into ii eniory location loo72 
I 5 6 17 18 22 25 86 90 102 
As an example ncai the ‘<7,11 
a program the user miglit wntc: 

POKE 166 2. 18 

ii U It 

fairly smooth, sine wave approxim¬ 
ations 

Under Disc BASIC, the option exists 
Usable interrupts with CM I)“ I ” 

If tins ts not done, the tones will have 
a staccato quality. 

Soundex achieves its relocatability 
mng six bytes in low men 
(reserved RAM) as temporary data 
1 I ODS, hex 4] |( to 

4120. are not believed to be used by 
Level II or any DOS 


ia nc* •»»>> sounoex «<<<- 

21 R£n BY R0XT0N BAKER 
31 CIS 

SI Dl <IN’ J.K.L 

51 InPUT'-maT HFm SI7E DID YOU SET *:DS 

AC HI A 60UNDIX WILL START At HI ** bill RLU6 OKI 

71 Hb-06 

RC If HB '327*7 THEM "S-HS 65336 

Vt RLN POKE ThC 72 BYTES IN 

110 FOft J-l TO 71 

110 R1A0 K 

120 POKE «5»J.K 

130 NEXT J 

1«0 REN NOW SEC IP -£•*£ IN lEvEl II OR OIS* BASIC 
130 IP IKKIU433) - 0 ThCN 200 
lA0 REN BUST BE DISK 

170 CNO * T• 

180 0EFU6R-HBM 
190 GOTO 290 

200 RtH IT t. LEVEL II 

210 N-0S*l 

720 REN CHANGE N FRON DEC TO HI i FOR US* ENTRY POINT POKE 

230 FOR 1-1 TO A 

790 0(I)«INT<N/1aC IA-Xm 

230 N»N-D»lHlAt (4-I> 

2A0 NEXT I 

iJ 0 POKE 16327. 1A»Oil)«0<2> 

280 POKE 16326. 16i0<3>+0(4> 

790 REN CMOOSI SQUARE HAVE TOR DEMO 
300 POKE 16672.102 

310 REH THIS 16 THE BIG OfcHO . . . 

320 X-uSR(-lfiO) 

330 r0RL»63T018TCP-lIX-oSR<L)1 HE *T 
J40 »ORL-lT070BTCP2l»-UhRa > IKE XT 
330 REH 

3a0 Reh HI ■ i i lei ATA ;ta»enintb < int*:h -me pi . i aiah. i 
370 REH COCE OF SOUNDEX I 
390 REH 

390 DA IA 203. 127.10.203.124.40.4.34.28.65.201.39.30.eS 
430 Data 219.235.31,31,31.47,230.?4B.93.38.37.65.754,a, 32,? 
410 DATA 171.95.58.32.A*.87,237.75.28.63.43.S24.1H1.40,e 
420 0ATA 221.227.221.227.24.12.42.30.65.122.7.7.87.230.3.179 
410 DATA 711,253.J,120.177,32.2V8.123.211.235.201 


Hie advantage of POKEing the routine 
int spine i • -ir:i.illy reserved for a K1 M 
statement is that the code becomes 
part «>• the BASK program and no 
memory protection is req ured Further¬ 
more. the BASIC Soundex program can 
be deleted, while permanently retainin.- 
whine language driver which is 
r hen stored with the BASIC program 
unde: the one ( S WT command 


To ensure the REM statement 

• ii I i ii 

always rccupies the same position in 
memory, it should be Une numbei 0 
Titw’ay the RF.M statement cannot 
l>c proceeded by any other lines I he 
RF.M statement must contain a* least 
os many dummy characters as there 
ire bytes in the Soundex driver (he 
■J bytes) s«> Une number O should 
lor- like; O REM DDDDDDDDDD 
(continue tor 11 l)’s) HDD 


The address of the first line in a 
BASIC program iv store 1 in memory 
locations 16548 and 16549 jr.. the 
litst dummy character is the fifth 


byte in the first line S the BASIC 
Soundex program must begin POKI nig 
the machine language driver at the 
memory position given b\ PEI K 
(16548) ♦ 256*< 16549) * 5. This 
Ud also I red a 
USR entry- point using DITT SR in 
Dim BASlt n :t% I’C»KI e uvxent 
in Level II BASIC A word of w am in 2: 
don’t try to renumber a program which 
contains the machine language driver in 
Rl M statemen ren 

unlit:?!, will mfuse the machine codes 
for B \SIC statements. 

The program above should be 
used to POKE the machine language 
driver into the ‘c gin mug of a Disc 
BASIC program. 

I !i SI 1 

Level II BASIC line 3 sh mid be J1.11 ceil 
1 

3 PURL It 526. S INT(S 2f .)•: 
POKF !6<;7.I\T(S 256) 

After r lining the prog: n c delete 
: 1 1 1 1 

• I ' e Soundex Iriver n t' ftFM 
statements 














• 

• 

7 8-PCCKi:A5«8> • 23S«PC£* <143+91 « 5 

3 DEFUSK • S 

A 

• 

« F0* J-t 70 72 

W 


5 PEAD X 



6 POKE S*J—1»X 

• 

• 

7 NF * T J 

e OAT* . 

0 

• 

V 0ATA . 

10 DATA . 


• 

It CATA . 

12 0ATA . 



S3 »tc. waar'a eroa 

• 

• 

• 

fro* h»rm on. 

• 

• 

• 

• 


Submitting programs to A PC 


Having written and thoroughly teste.: 
your original program (be it an 
application, game, or useful subroutine) 
send it to us along with a suitable 
explanation. In order ot preference we 
would like your programs sut milted as 
a clear, -ark listing on plain paper; on 
cassette or disc; clearly, accurately 


typed; or. clearly, accurately 
handwritten. 

V.e pay the sender ol am listing 
published at least SIX), and often much 
more, depending on the size and quality 
of the contribution. If the program is 
too large or complex for the “Programs” 
section we will sometimes publish n as a 


feature in the magazine. 

For the sake of balance, how about 
some of the owners o: less popular 

ii i II 

submissions to APC Programs, PO Box 
115, Carlton, Victoria, 3053 We look 
forward to hearing from you. 




APPLE WORMS 




TAPEWORMS: \ KEYBOARD V IDEO 
GAME FOR THE APPLE 

‘Tapeworms’ is a game for two players 

i u ■> iii' 

Each player has four allocated keys 
which are identified by the keyboard 
PEEK function Two shape tables are 
loaded by the program, and these giu- 
each ‘worm a different appearance To 
improve the appearance of the display 
the rotation feature of the shape table 

.. 

ment of the worm i- matched bv the 
rotation of the shape. A game ends 
either when a p aver crosses the reclar 

f ;ula i area, or i 

ides with a previously plotted shape 
ie colltti i in d< i i 

checking for this event. For a detailed 
explanation of the liatl l n 

i 

ics 510-6 .. im re 

control There are essentially six subrou 

lint- which are i ailed 

SUM 200 10 This sets up a shop- 


table of two diape Line 20000 -el> up 
pointers in locations 232 and 233, the 

I• • -V - I " i I' I' ' I -i 

117*256+18-30000. the Apple expects 
.... 1 II 

for a I8K or 32K machine Line 20001 
tells the machine then an two diapes 
ir. the table, and lines 20005 and 20010 
I ' ' ' ■! 1 1 I 

s o shape 1 begins at 30000*256*0+ 
159-30159, for example. The two 
shapes are *A‘ and V and were used 
l»eenu *• they happened to be available 
If you don’t- like them, trv adjusting 
the table' 

1000 Thli n the idle 
■ sen* n enabling one of 
three placing speeds to be selected In 
addition, variables are .u>red ju-»t after 
tin* program; line 10010 ensures that 
the coordinates and directions of each 
•worm’ are stored where retrieval time 
is minimised Random tart point and 
direction' are generated for each pln;.er. 
.11 Um 10220 they an lecked to avoid 
starting too close to each other Direc¬ 


tions 1 to 4 are converted into the rele¬ 
vant keystroke equivalent for each 
player 

SUB 1000 & SUB 1400. This symme¬ 
trical pair of routines read: the key¬ 
board Tin point of the last statement* 
of lines 1000 and 1400 is that the Apple 
seems sometime- to admit a low ASCII 
value. If on .Vs turn his part of the key 
board registers an Input, its ASCII value 
is saved, and similarly on M’s turn. In a 
fast game, only one peek at the key¬ 
board i' allowed 

SUB 2110 ^ SUB 2510. The x or y 
d imented/decrera n 

as required, and the direction indicator 
AD or BD set to correspond. Lines 2115 
and 2545 test the new plot If it is an 
u ivi heol - I .-ore 

is increased by 1 and exit to the end-of- j 
game routine occurs The POP ins'.rue- I 
tion r» moves the subroutine’s return 
uddrev- from the stack: were this 
instruction omitted, after about 24 
games Die slack would fill up and an 
Oi l' OF MEMORY message appear, i 


5f* AP* 























The formulae for HOT need to intro 
dure multiples of 16. for which the 
values differ for the shapes plotted, so 
that lines 21 '.7 and 2547 use different 
calculations. Hu- direction is coded as 
1 for north. 2 for east, and so on. 

SUB 25000. This is entered only in 
a slow or medium speed game Ir usrs 
simple delay loops, which, however, 
have diminishing effect as the game pro 
ceed - So the tempo accelerates towards 
the end. 

SI It 26000. This routine disDluvs 
the aggregatt scores to date, the player 
sitting on the left having his score 
shown at the left of the screen and vice 
.ersc The set of games can be terrmna 
ted in order to change speed or start 
afresh, by entering \N’ Since sorm 
characters may remain in the buffer, 
line 26040 checks for the presence of 
an S” within it If the set of games 
continues, line 26040 loops back to 
reset new starting positions and direr 
tions before returning to the program’s 
main control 


i;i» cwmn 


.*:!%• t t • 4 i 

»*|«T "A U«t fU 

,• ret-' *1 !• • '\ 
•%4< nwr ’» 

mi*' a u . 

«■* * r<w sa* 


VARIABLE MAP 


1 lie following routine for i FRSKO can 
be used as a debugging aid in the 
development of programs When called 
upon, it displays all single letter variabki 
.mii their values 

Integer, single precision, double 
or string variables will be 
displayed depending >>n the definition 
character following the variable /" 
(using the listing shown dcIow. single 
precision variables would b I -ill 
To chance tins character use L1 >11 0 
The routine can he accessed from tin 
command mode or program statements 
by GOSUB 0 ot GOTO 0 It icccssc 
tror, tlic command mode, an RG ertor 
I n of the routir 

leaving the computer back in the 
command mode. 

Take care when keying in the routine 
that no spaces arc inserted or deleted 
results can be disastrous! Lach tune 
RUN is entered the routine will be 
executed, so to run the program 
rl 1 


ut I*?** 


It has the following attractive feat 


catch phrases are generated using a 
buzzword directory . In order to make 
the program more useful, an entire 
selling blurb (containing more vital 
i i K useful 
feature of this program is that you cor’ 
request any number of alternative 
blurbs for each acronym entered. 


0ZX-10 :ZW= 17194 :POKU639b 
23 :CLS : KOR2V-6bTOJ0:POKE 

ZX,ZV:?@ZX,CHR$(ZV);" 

Z!;:ZX~ZX+32 jNEXTZV:POKE 
16396,201: RETURN 


•♦Structure 

i i. 

“*Relational Formulation 
••Access Switching 
••Standardization 


URUCIi is I . award 

because of its Computational Facility 
Y-axis. 

It also has Networking Hash-coding 
which r ake it Modular 
It is in a class of its own when it comes 
to the I ayt ut Servo ec uuU 
and above all it is Environmental. 

Can vou afford b do without 
BRUCE'(Binary Record Unbundled 
Centralized I ncodingl? 


ACRONYMS 

Submitted by Richard Forsyth DDrrr . , . ■ Mit , , 

BRUCE is a dramatic new develop¬ 
ment It stands for Binary Record Un¬ 
bundled Cent lize : I needing totally 
new concept in Encoding. 

This program was designed by Richard BRUCE is not only Reactive 
Forsyth to convert any word (up to d5 but alto Normally \coustic 
characters) into any acronym Suitable 













PROG 

RAM 

S 



We had to remove the contents of line 
9000 a tt comprised eight variable- 
length anglosaxon word' These words 
were incorporated to enable the pro- 
gram to display the phrase in line 1560 
(also deleted) to the nide user. You 


will, no doubt want tn create your own 
vocabulary. 

Each record comprises two words W$ 
and IS where Ws is the word and IS 
is the description A .A \,N or NN. A 
describes an adjective, AA is an adverb. 


N a general noun and NN a specific 
noun. 

The first few words in Richard's vocab 
ulary are listed at the end of die pro- 

•i. n m i 

it is alphabetic on the Initial letter only. 


• 

1 

1«M* PROGRAM TO MAKE UP CATCH # 

A 


PHRASES FRCM BUZZ-WURD6: 


2 

Rf>* BY RICHARD FCRSYTH. 1978. • 


If 

DIM W5(1544),W IJJ.SU,.7) 

• 

28 

DIM PS(25),P(2S),S5(8) • 


25 

MARGIN 80 

• 

59 

REM* TABLE ADDRESSING FUNCTION: • 


55 

DtF FNK(I.J)-366*1*J 


bi 

RESTORE a 


75 

RANDGH1ZE 

• 

77 

REM* READ IN SWEAWDRD5: 


68 

READ SS(Z) FOR Z-l TO 8 

A 

59 


w 

109 

HIM* MAIN LINE: • 

A 

110 

(XSUB ICBC ' INITIALIZE 

w 

115 

GCfiUB 1500 ‘ USER INK7I • 


120 

IF Le<(IS)«4 OR 8<1 THEN 16C 

• 

122 

PRINT • 


125 

LET B-8-1 


130 

GOBUn 1404 ' GENfRATE AND TORE • 


144 

G06>U J440 * EXPRESS 

• 

150 

IF B>0 TOUi 125 # 


155 

PRINT \ GOTO 115 

A 

160 

PRINT •VOCABULARY LISTING (Y-YF.S)"; m 

w 

165 

INPt/I Y$ 


170 

IF Y$-“Y" THEN OOSIB 4000 

• 

175 

GOTO 9999 


995 



1000 

HIM* UA3A INWl HUOTINE: • 


1001 

FOR J-fl TO 3 

• 

1002 

LET WIJ)-0 • 


1005 

FOR 1-C TO 27 

• 

1010 

LET • 


1012 

NEXT I \ NEXT J 

• 

1015 

LET II-4 


1020 

OPEN UtRS.FlL* FOP INPOT AS FILE 11 


1022 

IF DEj 11 IN UN 1180 

* 

1023 

INPUT ll, W$,TS • 


• 

1024 

IF H>1280 THIN 1160 

• 


1025 

IF W$-"**“ THEN 11MB * 

£ 

1030 

LET ?»0 


1032 

LET A-ASCII fW)-6« • 

• 

1835 

IF T$»"A* 1HDJ T-l 


1C40 

ir 1VM* THEN T-2 • 

A 

1045 

IF T$-"N" IHEN T-3 

W 

105L 

IF TS-’W THEN T-4 1q 


1055 

IF T>0 IHEN 1070 


I960 

PHINI "INK/r ERROR: ".W$j* , *;T$ L 


1065 

37TC ie22 

• 

1070 

LET WT-1 m 


1075 

LET H(K|K(H)h 

• 

1077 

LET NS (FNW IW.W (W)J) -WS*"" 


106C 

IF GO»,A}»0 11 JJ G <W, A *W if) 

ft 

1085 

REM* NOT'D. START OF EACH LETTER. 

w 

1088 

LET H«H»1 \ GOTO 1022 • 


1100 

REM* END OF FOB: 

• 

1180 

cube l • 


1182 

PRINT H;“WCRDT>." 

I • 

1185 

FOR J-0 TO 3 0 


1188 

LET G(J,27j-W(J) • LAST 

• 

1194 

NEXT J 

1195 

PRINT W$ • 

• 1199 

BT1URN 

1499 

W 

• 1500 

wx* USER 1NIVT ROUTINE: 


1585 

PRINT "GIVE YCCR WORD:’ 

• 

.510 

INPUT IS 


1515 

IF LQill$)>2S IHEN PRINT "TOO UTNGI" 

• 

ft 

\ GOTO 1510 


1520 

PCR Z-l TO 6 

• 

• 1 1522 

If IN H|1,1S^SC»)>B 11HN 1 ‘ ‘ 5 


1525 

NEXT Z 

• 

15 1.1 

PRINT "Itk MANY BLURB:. (It TO rlALTj * j 


.53S 

INPOT B 

• 



SOFTWARE: 

We regret, PRICE RISE, due to (hipping 
cotts A previou: 154) ad.ertised Casser- 
So‘!w«-i, II $: TO l utn tl«»r s (14 mu 
are (tin the umc price Ol s now rep aced 
by an updated. ^nd enlarged C* ar $2.95 

NEW PROGRAMMES 
tor OHIO SOFTWARE: 


INDEPFNDANT IMPORTER/ 
MANUFACTURER 

OHIO SCIENTIFIC COMPUTERS 


HARDWARE. 

1 MEMORY EXPANSION BOARD 8K 
The Double tided Plated through the 
Boe'd hat 8K of wired sockets w.th dr.ver 
m-d buffer l C i nmi R : (liters Add 
2114 s « you require RAM KIT $120 00 
F . ly osiombed »nd tested extra S’5.00 

2. 4K ‘-AM Memory expansion Chiot. 


2114 450nS 


S 57.00 


I 

I 

I ® 

I 
I 


3. R.F Modulator, 5 to 9 Vo t. all 
channel! S 1905 

4 SUPERBOARD II Cover/VDU 

Stand.. . . , . $ 18 95 

SjPERBOARD II COMPUTER 
8K ROM 4K RAM $389.00 

6 CHA. LINGER C1PCOMPUTI M 
8KROV.4KRAM $489.00 

7, CHALLENGER C4P COMPUTER. 
Sound/Colour . $946.20 


UTILITIES: 

U.15 Dittenembler 4K . 

J.16 Filename, for costaltos 

U.17 Trace . 

U.18 Packer (K uverl 
U 19 Cursor C2/4 

INSTRUCTIONS 

111 Distassembled ROM with 
Comments ...... 

1.1? 32*64 Character D'tola* 

1.13 Wp 6502 Word Pro: ur 
Boo< . 

1.14 Dili mn-bled ROM, win 

Inbuilt Refen 

115 Sound S ll/CIP 

1.16 G.T. Conversion, X2 . . , 

1.17 Saving Data on Tape 

1.18 CIP Tape Control 

1.19 ClP Beerer. 

I 20 CIP Bate ? Printer 

1.21 Morse Code Converter end 
Tape 

1.22 32x64 Character - 100's 
Hardware 


$1095 
S 8.95 
$17.95 
S14.95 
$13.95 


$17.95 

$12.95 

S 3.95 


$13.95 
$6 95 

2.95 
6 95 
6.9b 

5.95 
6 95 


$16.95 
$13 95 


BUSINESS: 

B 4. Savings and Loan Package $14.95 
D 2. F sthboard, your aoverr . . $10 95 

GAMES 

G 25 Alien Invaders'Space 
Invaders . . .... $1095 

G 26 Orbital Lender . . . . Sli 95 

G 27 t scape from Mart, 7 tapes $18 95 
G.28. Death Sh.p, 2 tapes . S18.95 

G 29 Startrek $ 7 95 

G 30 Air Sea Battle $ 7.95 

BOOKS/MAGAZINES/CATALOGUE 

T 1. The I rst Book of OSl . . $19 95 

T ?, Ajrdvark Journal (6 issue) $12 95 

: aaic Handbook. David Lien $15 95 
T 4 Persons ComouTiig V ntn( v $ 2 20 
C 1 -eteluguc let r.bet .t software 
and hints end free oroos . S 2.95 
Pottage: 

1 or 2 SI 00 
3 6$1 50 

6-9S2 00 
10 or more S? 50 

All prices are tuhieci to change without 
notice. 

All prices INCLUDE Sales T„. 


Check or Bankcard 
P.0 Bo* 34 7, Richmond, 


MAIL ORDER 

Looky Video. 

3121 Victoria 
Shop 418 Bridge Road i 
1031 429 5674 


bankcard 


•vatcom# n«r« 


s: apv 













1 


- ! 

1550 

RETURN 

• 


1555 

My riRTY i*WD: 


• 

1560 

print 

• 


1570 

REX’ KEEP IT CLEAN! 



1575 

STOP 

m 


1999 


w 


2000 

R1X’ H •■AI L GENERATOR HA/T1NE: 



2005 

[£T L-LEN(IS) 

• 


2010 

MAT P-2ER \ LCT PS-’* 



2015 

REX’ FIRST WOKL FIRST: 

• 


2020 

let t-int(*jd«:.5) • acj/aw 



2022 

LET P!l)T 

• 


2025 

I ITT A-ASCIKISl 64 



2020 

GCSUB 220e ' PICK WORD OF TYPE T 

• 


2032 

LETT PS(1)H.>*” 



2035 

LCT PS-PS+RS*" ’ 



2040 

FOR .7-2 TO L 



2045 

U-T A-ASC11 MLL$ (I $, J, 1 j) -64 



2050 

IF J-2 AND P(l>-2 WEN T-l V OTTO 2065 

• 


2055 

Lt*. R-J/L 



2060 

IP R>-PNT) TURN •>;V7(3.5«RNDJ E1SK T-l 

• 


2065 

L£7 PlJl-'I ' TYPE Of JW WLKD 



2070 

GCSUB 22m ' PICK WORD 



2075 

L£T PS(J)-WS^"* \ P$-PS«*.'$4’ " 



2577 

NEXT u 



2000 

LBI PS-LEFTS(PS,LtN(PS1-1) 

• 


2088 

RETURN 



2199 


• 


2200 

REX’ *rj>D SELCTTON ROUTINE: 



2201 

LET W-T-l 

• 


2202 

IF A«3 WEN 2300 



2205 

ir A<1 OR A>26 THEN WS-” \ RETURN 

• 


2210 

LETT GCKKW.A) * START OF TOM LETTER 



2220 

LET OC(W,A-*1)-G0 



2255 

IF G<-C .HEN W>-"!?’ \ RETURN 

• 


2260 

LET I-IWr(C’RNT) 


1 

2265 

LETT WS-WSIFNW'W.GO’I))’” 

• 


2275 

RETURN 



2300 

REX’ NO CHOSEN INITIAL: 

• 


2305 

let i-iNriwnn. w)*n 



2310 

LET WS»Vi$(FNW(*. !)>♦"" 



2325 

RETURN 



2999 


a 


3000 

REX’ OUTPUT ROUTINE: 

• 


3003 

LET Ti-0 \ A-0 



3C05 

PRINT V PRINI %h.ir is 



3010 

PRINT *-"} FOR 2-1 TO L’9 



3015 

PRINT PRINT 



3020 

PRINT :AB(4)i 1S;" 1* a Ir.vnatlc rx-v dcvclopncmt. It r-taMa lot ' 



3022 

PRINT PS 



3025 

IF P(L,-3 WEN J04C 



3030 

PRINT *a corpletely new <ind of *;PS(L);’. H 



3035 

OOTO 3045 



3040 

PRINT ’a totally new concept ir. *;PS(L);"." 

• 


3045 

PR INI’ l$j“ jb not only’: 



3048 

OOSUB 3500 ' ACJ PHRASE | # 


3050 

PR INI \ PRINT bat also’: 


3052 

GCSUB 3500 \ PRINT 


3055 

PRINT T’»a(4) j "it has the fol lowing attrwtiv* tentaf • 


! 3060 

PRINT \ LET N-INr(RSO*4.4+2) 


3065 

FUR 2-1 TO N • 1 


3070 

PRINT TAB(8);’” "j 


3075 

GOSUR 3600 ’ NOUN P1IRACE • 


3C77 

PRINT NtXl 2 


3080 

PRINT m 


3C85 

PRINI' ISj- is": 


W66 

OOT-UU 150ft \ PRINT 


3093 

PRINT ’because of Its"; * 



LET Tl-4 \ OOSLB 3600 


3099 

PRINI' • 


3100 

PRINT ’It also has": 


3110 

LET Tl-3 \ 0U6UB 3o00 • 


3115 

PRINT 


3120 

PRINI' ’which makes it": 


3125 

GCSUB 3500 \ PRINT • 


3130 

LEI Tl-INT(RND*1.33) 


3132 

PRINT ’It is in a class of its own wnnn if rones* • 


3133 

PRINT ’to": 


1 3135 

IF Tl-4 WEN PRINI ’ the": • 


3136 

GOSUB J600 \ PRINI *," 


3140 

PRINT ’and above all it is": # 


3145 

GLiAJB 3500 \ PRINI 

• 

3150 

PRINI' TAB 14 ' ;’Can you afford to io without ":IS 


I 3155 

PRINI "("jPS:")7“ • 


3160 

PRINT 


| 3225 

RETURN • 






ALIEN ATTACK 

by Peter Wright 

i "iis program written for PF" will work instructions iwitn one spelling mistake 
wuli or without 4 sound box. T ull are included in the program, 


R£M* ADJECTIVAL WRASE ROUTINE 
IF M)>0.44 THEN 3S2e 
LIT >2 * AWB 
OOSUB 2200 


3499 
3580 
3585 
351 i 
3512 
• | 3515 
3520 
3522 
3525 
353e 
3535 


LET >1 
006UB 2200 


GOTO 3522 * RLPLA'l 

REM* NOUN PHRASE HJJl 1NE; 
IF KJ©>0.5 THEN OOSUB 3500 
LET T-IW;iRNI>3.33» 

GOfvUE 2200 


IF F9O>0.6 'HID,- 3610 
REM* UX4- AD LIB. 

IF Tl*« THIN RETURN 
LET T-Tl \ i» run 1200 


Administrat icn,N 
jtxwe.A 

Always,AA 
Algebra,S 
Accjrjlator.f*. 

Ax lor. r/. 
Abnormally, AA 
Accounting,N 
Address,?*. 

Array,NS 
Audlt.tM 
Aiitcxrot jon,N 

Available,A 

Approve , A 
■-jyr-cr.ror.ouB, A 


5 

I 3650 
3999 
400fl 
4005 
4010 
4015 
4020 
4022 
4025 
4030 
4040 
4050 
4075 
6999 
-•■;v 
9005 
9999 


PRINT " VW$: 

RETURN 

REM* N0RCL1S1 ROUTINE: 

PRINT 

FOR WHJ TO 3 
REAL T$ 

PR in: \ PRINT T$ 

PRINT W{W) 

FOR J-l TU WlW) 

LIT 2-KNk(W,J) \ PR1NJ M6(Z). 

NEJCT J \ PRINT 
NEXT W \ PRINT 
RETURN 

DATA 

data mu . AW, KXW-CENEJIAL, NXJN uPBC I FI. 
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BENCHTEST 

The TRS-80 Model II is an attractively pack¬ 
aged integrated unit with the sort of features 
that one would expect from a machine with a 
SS.000 plus price tag. How has lands 
survived the move upmarket ? Stephen 
Withers reports. 

PROGRAMMING THE SIMPLE APPROACH 
Mervyn Axson leads you gently through the 
minefield of writing your first ‘'rear* programs 
in BASIC. 

COMPUTER GAMES 

Part three of the series. David Levy introduces 
a minim ax refinement known as the alpha 
beta algorithm 

CHOOSING A SYSTEM 

Dr Jon Patrick ol Prahran C.A.E. presents 

guidelines lor selecting a business system 





STRINGY FLOPPY 

Thomas Murphy gives his persona! impressions 
of a device that looks set to radicalize the 
concept of information storage for the small 
computer enthusiast. Next month's cover 
story. 

THE COMPLETE PASCAL 

Sue F.isenbich and Chris Sadler contirne their 

senes with Part 3. 

PRACTISING A LITTLE MICRO CONTROL 
/.80 control signals explained by Mike Dennis 

BLZZWORDS 

Our dictionary of computerese continued 

PLUS REGULAR I LAI LKLS 
Newsprint, Computer Answers. In Store. 
Systems, Leisure Lines, Interrupt and 
Programs. 


ADVERTISERS INDEX 

Anderson Digital Equipment. 

BS Microcomp. 

CISA. 

Computerland (Melbourne). 

Computcrware. 

Cottage Computers. 

Deforest Software. 

GFS Electronic Imports. 

Hanimex. 

Informative Systems. 

The Logic Shop. 

Looky Video. 

MS Microsoftware. 

Ohio Scientific ICG . • . 

Seahorse Computer Services. 


....17 
... .29 
... .42 
. . .11 C 
.19. 28 
....14 
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People’s 

Pascal 


$29-95 


At Imi your TRS-80* can run Pascal tool 
The Chun# Yuan "liny” Paical « fully 
implemented for Level II TRS-80*. 16K and 
up You no longer need to be left out of the 
growing group of Paical men. because People's 
Pascal gives you everything you need to write 
Structured Pascal programs 
• tiny Pascal compiler • complete text editor 
for writing your programs • complete tiny 
Pascal monitor • sample Pascal programs 
• users manual (TRS 80 Computing issue 1:4) 
People’s Pascal is both a powerful, structured 
language and "CPU expeditor" People s 
Pascal programs executa at laast four tunes 


taster than Basic, and often eight-times 
fatter! Special functions open up the com¬ 
plete graphic capability of TRS-80*. You 
now have the means to write those dealing, 
impressive, high-speed graphics programs 
that are great for games, plotting, statistics, 
etc. 

For the senous computerist. side two of 
People's Pascal II (tape 61 contains a larger 
compiler and complete source to the compiler, 
written m Pascal This meant you can re¬ 
compile the compiler, making changes, 
adding features, etc. fbut this will take at 
least 36K RAM and a solid knowledge of 
programming). 

MS MICROSOFTWARE 


With the complete People's Pascal operating 
system, you can save and load both source 
(Pascal) programs, and compiled programs, 
to or from cassette tape. This meant that 
once you have de-bugged a program, you can 
save the P-code (compiled program) and 
thereafter, to run the program, you need 
only load the super-fast P-code 
Here is a partial list of People's Pascal features, 
recursive procedure/functions • for (loop) 
• cese ff/then/etse • one-dimens»onei arrays 
• write • read constant • repeat/until|loopl 
•"peek & poke • plot {graph«s for TRS-80*!. 


Please sand mail order to P.O. Box 119, Essendon. Victoria, 3040. 



The Challenger 4 

Whichever way you look at it, no other computer 
offers so much for so little,and in colour! 


ii ■ . i 

; mode can re ?gr.se 
up to 8 simultnneousty 
depressed *ey> 


Inside red Time clock and 
c. untdOwn tin"-r ?4K 
momo r y 6502A processor 



M -'floppy - '.vocar tie 
added 


HI- Yielded a uitii-'ium cd5* 
1 i 

finish 


Jl ■ jilt- : W.i ! If 


Control line interfaces. 

i i ol lines for ho- | 
security, accessory b'Jb 
parallel I 0 lines or.Othei 
* * L signals 




Joystick soc-ets idc Coiu-r jj or: 
realism -. games 



. idee Display t>4 32 Sound outputs 

prrvjramman e tone 
generators 8 bit 
companding digital to 
ana>og convertors 


RF output lor control ot 
AC w anre-. 


Printer PSPi mtorf,if.- Numeric krv part ■ at r - C as^nfle sockets 


Youd have to qo a long way to 
yet better value in a compote" it 
ha^ execution speed that really 
separates tl e computers from the 
toys We think the Challenger 4 is 
way ahead of anything you’ve seer 
so far. for a wide vauety of uses 
including business, personal 
educational and games, as well as 
a real-time operating system word 
processor and a data base 
management system 

The Challenger 4 has a 2MHz 
6502 processor, and if that’s not fast 
enough we can supply theGToption 
with the6502C processor and 120 
nanosecond memory which 
averages over one million 
nstmctions per second 

For more information and 
advice call on your local 
dealer to help you telect the 
best system for your needs 

AUSTRALIAN DISTRIBUTOR TCG. 

}1 If ne i-’-Mf CroejNes* \ . W 

AUTHORISED AUSTRALIAN AGENTS 
NEW SOUTH WALES 
Bambach E ectronic* 

NEWCASTLE * iW 

CompuServe (Ncle) Ply Lid 

NEWCASTLE 61-2579 
Dwell Electronic* HORN' L»Y4-' V ' 

U1 C .IU. u T A SIVA. lOT. kL. . if. 


A real time clock and count 
ter a 6-t x 32display in 16 
colours including 8K mem 
cassette ve'sion 24Kforthe 
minifloppy A BUS striicture allows 
easy plug m of extra memory or 
many more OHIO boards. The BUS 
means mocular ty. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a muon lower 
cost than a iew computer 

For the best surprise of all ask 
our oppos tior • they can provide 
all these facilities When they can t, 
ask us 1 


Special offer with this 
advertisement only — bnng it 
along with you when you visit your 
dealer a d obtain $20 discount off 
your CHALLENGER 4 purchase 



TOMORROVS TECHNOLOGY TODAY 


Mace'ec WOLLONGONG ’ 45S 

Manly SUt Supplier* MANLY 977 .. (j 
Micro Vitton* KING F( < i 4( 
Tel-Prolessional Consulting Services 

FRENCH'-’. roof r;T : 4(1 

Trevor Burton Pty. Ltd 

ralgowi ah'M’WAi 

Unique Electronic* 

VFGRYi ANDSAPr 732- 

AUSTRALIAN CAPITAL TERRITORY 
Ml I I 

QUEENSLAND 
Dialog fiR-SRANI . I 

e it r . • a . »» m 


OHIO SCIENTIFIC 

! 


SOUTH AUSTRALIA 
Appi ed Data Control 

Ul n ’ IN ’ • n.•• 

Ktronlc* AOE_AlOE2t2 :505 

TASMANIA 

Aero Electronic* HOBART 34-8232 
EatUldi- Computing 

LAST DEVENPORT 27-8^21 
J Wal*h A Son* HCnAR* 14 Ml 

VICTORIA 

Comp Co-Ord Sem.ee* 
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ennTcraav 


WESTERN AUSTRALIA 

Data* Comp Acc PERTH 32S-S191 
Micro Dal. I 

M cro Solutions SUB AC0 261 42 72 

Compulelor i ■ 'I ' ' 

NEW ZEALAND DISTRIBUTOR 
Computer Con»uitant* 3 Wolfe Street 
AuCk and N / Phone T9 834S 
Computer Consultant* Ql -eos «oaC 
l Mutt N / Phone r.O 4970 











